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INTRODUCTION 
Anal atresia, imperforate anus and anorectal malformation are three terms loosely used to 
describe congenital malformations of the anorectum. This congenital defect is not simply 
an atresia of the anal canal or a covered (not perforated) anus but entails a much more 
complex defect affecting several anatomical structures surrounding the distal bowel. 
Although anal atresia is the most frequently used term, anorectal malformation (ARM) is 
probably more accurate. 
ANATOMY 
The malformation is characterized by an abnormal anatomy of the anorectum varying from 
a simple stenosis of the anus to a complete absence of the anorectum. This can be 
associated with underdeveloped pelvic muscle structures and serious sacral abnormalities, 
which can be attended by poor innervation of the anorectal region.50,66,64 In most cases, the 
rectum or anal canal has a connection with the urogenital tract or perineum, but in some 
cases the rectum ends blindly. The location of the connection or the position of the blind 
ending rectal pouch is a related to the severity of the malformation. Classification of ARM 
has mostly been based on the position of the rectal pouch with regard to the pelvic floor 
muscles.36,100 Nowadays, however, the trend is to classify the malformation according to 
the place of the fistular connection and the blind-ending rectal pouch.69 Such a classifi-
cation reflects the observed spectrum of ARMs and is useful for therapeutic and prognos-
tic guidance. 
ETIOLOGY 
The causes for the development of ARM are still unknown. Birth order and maternal age 
are not important.94 Since the incidence of ARM is equally distributed throughout the 
world, it is thought that environmental factors are unimportant35 Heredity and teratogenic 
are thought to be implicated.19,66,90 Occasionally, siblings, twins or more generations in one 
family with ARM are observed.90 Stems of pigs and mice with ARMs have also been 
described.16,43,75 Other investigators have been able to induce ARMs in rats and mice.1,28,56 
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PATHOGENESIS 
It was formerly thought that an ARM occurred after incomplete fusion/growth of the uro-
rectal septum up to the cloacal membrane.3,15,25 Van der Putte77 demonstrated that it was 
more likely that an ARM results from a defect in the dorsal part of the cloacal membrane 
that blocks normal migration of the dorsal cloaca towards the tailgroove. Due to the 
shortened cloacal membrane, the future rectal/anal opening will not be at the normal site 
in the perineum. The type of anomaly depends on the form and size of the defect in the 
cloacal membrane. Kluth et. al44 reported similar observations. The dorsal cloaca and the 
dorsal part of the cloacal membrane was missing in SD-mice with ARM. The junction 
between the hindgut and cloaca was also abnormal. These embryogenetic studies and other 
studies46,83 emphasized that the abnormal anal orifice is an ectopic anal canal rather than a 
fistulous tract, surrounded by a rudimentary internal anal sphincter. 
ADDITIONAL CONGENITAL DEFECTS 
Many additional congenital defects (ACDs) are associated with ARM. Smith 95 found, in a 
search of the literature, figures varying from 20% to 70% of the patients having associated 
anomalies. In the more recent literature, percentages of patients with one or more ACDs 
vary from 40% to 70%.6·7·21·29·95·98·101 The reported percentage of patients with complex 
ARM varies from 75%-85%, and in patients with simple forms of ARM from 15%-35%. 
The most frequently reported ACD is of the uro-genital tract, but any system can be 
involved. 
Several combinations of ARM and ACDs are expressions of known associations, syn-
dromes, or sequences. The Vertebral Anorectal Cardial TracheoEsophageal Renal/Radial 
Limb (VACTERL) association is reported most frequently.81,108 
EPIDEMIOLOGY 
In the literature, the incidences of ARM vary from 1 in 1,500 to 5,000 births.9,35,41,67·94,98 
There are no differences observed in the incidence of ARM worldwide.35 The reported 
incidences in boys are higher than in girls with ratios varying from 1.50-1.87. Severe 
forms of ARM are seen more frequently in males, whereas in females, simpler forms of 
ARMs are generally found.6·7,9,35,41,67,94·95·98,101 
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SURGICAL CORRECTION OF ANORECTAL MALFORMATIONS 
P R E - O P E R A T I V E E V A L U A T I O N 
Before correction of the ARM, an extensive pre-operative evaluation of the patient is 
performed. It is necessary to know if and how adjacent structures like the urogenital tract, 
vertebrae, and pelvic floor muscles are involved. By knowing the exact extent of the 
ARM, the right decision for the kind and timing of surgical correction can be made. This 
knowledge is also needed to provide parents with proper information about the severity of 
the ARM, ACDs, and to inform them about the likelihood of fecal (in)continence, progeni-
ture, and other problems. From a scientific point of view, it is also worthwhile to classify 
the ARM precisely. Only by accurate classification a satisfactory evaluation of surgical 
techniques, treatment results, and comparisons between groups of ARM-patients be made. 
The ARM can either be corrected surgically soon after birth or a colostomy formed within 
48 hours. In 80%-90% of cases, perineal inspection and/or urinalysis supplies enough 
information to make this decision.71 In doubtful cases, a colostomy is preferred. 
OPERATIVE CORRECTION 
Most forms of ARM need operative correction. Surgical intervention to repair the 
malformation depends on the kind and severity of the ARM and the usual techniques in 
the pediatric surgical center. At surgical correction, the aim is to keep the rectum intact, 
close the fistula at the urogenital site, lead the rectum through the pelvic muscle funnel 
and position it in the middle of the external sphincter complex with minimal damage to 
the pelvic nerve supply. If possible, the internal sphincter is saved and a good supple 
mucous membrane skin transition is formed. Some pediatric surgeons also try to save the 
fistula.22·25·3372·4*84·88 Better functional results are claimed since the fistula is the ectopic 
anal canal surrounded by the internal anal sphincter. 
The most simple forms of ARM, anal stenosis and anterior displaced anus, are often not 
corrected operatively. In these mild defects, the anatomy is quite good and can hardly be 
improved surgically. Surgical interference will damage the precarious sphincter-structures 
and will cause needless scarformation. Dilatation of the anus will often be sufficient to 
obtain optimal functional results in these cases. Perineal fistulas, within one centimeter of 
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the anal dimple, are eligible for anoplasty which is usually performed without a protective 
colostomy. Nowadays, perineal fistulas more than one centimeter from the anal dimple, 
perineal fistulas that run trans-scrotally, vestibular fistulas and all more serious defects are 
corrected by Posterior Sagittal AnoRectoPlasty (PSARP) under the protection of a colosto-
my.68 This technique has been developed by Peña and De Vries in the early 1980s. Before 
this, these more serious forms of ARM (the so-called high anal atresias) were operated by 
abdomino-(sacro)-perineal pull-throughs.4078 With the current PSARP-technique, the fistu-
la, pelvic floor muscles, urethra, and other vital organs can be better visualized. Moreover 
this midline approach allows a safer operation technique which causes less damage to the 
nerves and muscles. Since its introduction, the PSARP is used worldwide by most pediat-
ric surgeons. The extensiveness of the PSARP depends on the severity of the ARM. With 
this technique, a minority of the cases (vesical fistulas or high vaginal fistulas) may need 
an additional abdominal stage.68 In very serious forms of ARM, especially the Vesico-
Intestinal-Fissures, permanent colostomy is advocated since there is a high risk of fecal 
incontinence.80 
After almost all surgical treatment of ARMs, the new anal canal has a tendency to develop 
a stenosis because of scartissue-formation. This is prevented by performing regular 
dilatations of the anus for several months. 
EXPECTATIONS WITH RESPECT TO DEFECATION FUNCTION 
The main goal of surgical correction of an ARM is to reconstruct the abnormal anatomy 
of the anorectum in order to obtain as normal control as possible over defecation. 
However, despite the anatomic correction of the anorectum, complete normal function of 
the anorectal area is seldom achieved. Thus, difficulties with evacuation of feces, fecal 
continence or both are very likely. These problems and other aspects of the treatment, like 
multiple hospitalizations, anal manipulations, and difficult long-term follow-up, influence 
the psychosocial well-being of the patients and their parents. 
EVACUATION OF FECES 
Previously, in cases of ARM, attention was focused on obtaining fecal continence, while 
evacuation of feces was often neglected. 
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Normally, peristalsis of the colon with increased post-prandial activity causes propulsion 
of gastro-intestinal contents to the recto-sigmoid. This continuous peristalsis is absent in 
the rectum, which therefore acts as a reservoir for feces. At a certain moment, distension 
of the rectum and/or stretching of the pelvic floor triggers the rectum to propulsive activity 
and an initiation for defecation occurs. Peristalsis of the rectum evacuates feces into the 
anal canal. Thereafter, with the support of a Valsalva maneuver, the intra-abdominal 
pressure is increased and the internal and external sphincters are relaxed. Contraction of 
the muscles of the rectum shorten the rectum and the anal canal. Subsequent relaxation of 
the puborectalis, possibly supported by flexion of the hips, causes widening of the anorec-
tal angle and facilitates defecation. This defecation reflex is further augmented by tactile 
stimuli of the skin and anus so the actual passage of feces reinforces the reflex. After stool 
is expelled there is a rapid burst of electric activity in the external anal sphincter and 
pelvic floor: the closing reflex.74 The pelvic floor ascends to its normal position with 
reconstitution of the anorectal angle and anal sphincter tone is restored. This process of 
evacuation of feces occurs automatically and unconsciously in small children. With 
increasing age, a child learns to control and influence this process consciously. Besides 
maturation of physiological processes, learning processes play an important role in 
achieving control over evacuation of feces. 
Because of the anatomic defects in ARMs, it is easily conceivable that disturbances may 
occur in the process of evacuation of feces. This will result in improper evacuation of 
feces by which too much feces is stored in the rectum and the colon (intestines). This is 
called constipation. Characteristic symptoms of constipation are a frequency of defecation 
of less than three times a week, periodic passage of very large amounts of stool, firm or 
hard consistency of stool, soiling, and palpable abdominal or rectal masses.49 These 
symptoms are frequently encountered in patients with ARM. If not recognized, consti-
pation may even result in the development of a megarectum. 
In patients with simple forms of ARM e.g. anterior displaced anus, constipation has been 
known as a real problem.24·63 Formerly, constipation seemed to occur less frequently in 
children with complex forms of ARM. At that time the surgical techniques differed: the 
sigmoid was pulled through and the rectum sacrificed. This is in contrast to the current 
PSARP-technique in which the rectum, and its function as a reservoir, is saved. Peña has 
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also suggested that pre-operative ectasia of the rectal pouch correlates with the develop-
ment of constipation.69 
Nowadays, constipation is often seen in children with all kinds of ARM.31·33-61·70,85 The 
development of constipation must be taken into account as soon as the child has anal 
defecations, either after dilatation/anoplasty in simple forms of ARM or after closure of 
the colostomy in children with complex ARMs. In children with ARM several causes can 
be identified that possibly play a role in the development of constipation, viz., 
- abnormal position or stenosis of the anal canal, pre-existent or post-operatively. This 
obstructs normal evacuation of feces. 
- poor innervation of the pelvic area. This may underly disturbances in recognizing or 
transmission of stimuli to defecate, especially in children with incomplete development 
of the sacral vertebrae or tethered cord. The defecation reflex is often absent, so 
relaxation and opening of the anal canal does not occur automatically. 
- improper defecation technique (i.e. contraction instead of relaxation of the pelvic floor 
during defecation). Because of insufficient sensation or anal manipulations, the child 
probably does not know how to defecate or does not want to defecate. Such a para-
doxal defecation technique is observed in many (>50%) 'normal' children with 
constipation.4'107 This is often observed in children with ARM (personal observations). 
- inadequate defecation behaviour. The child may avoid defecation due to the anal 
manipulations (s)he underwent throughout the years (f.e. dilatations, rectal exami-
nations or anal medication). Also, disturbed parent-child interaction may exist e.g. to 
feelings of guilt by the parents, difficulties in coping with a handicapped child, or 
obsessive continence training may affect defecation behaviour of the child. 
- firm consistency of stool. This itself causes difficulties with evacuation and even more 
if the anatomy has an obstructive tendency, as in ARMs. 
- slow-transit through the colon or Hirschsprung's disease. This seldom appears to be 
important in ARMs. 
FECAL CONTINENCE 
Absence of continuous propulsive activity of the rectum and continuous contraction of the 
internal sphincter underly the reservoir-function of the rectum. Rectal distension causes 
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stimulation of stretch-receptors and a feeling of urge occurs. These receptors are thought 
to lie in the rectal wall and in the pelvic floor.91 Distention of the rectum results in a 
reflex relaxation of the internal anal sphincter (recto-anal inhibitory reflex) and the fecal 
mass enters the anal canal.11 Subsequently, a transient contraction of the external anal 
sphincter/puborectalis occurs (inflation reflex). Receptors in the transitional zone also 
cause sensations of urge and arc able to distinguish between flatus, diarrhea or normal 
stool.17 Water and air tightness of the anal canal is maintained by the hemorrhoidal plexus. 
Strong voluntary contraction of the striated muscles of the anal canal cause compression 
and the pelvic floor is elevated; the anorectal angle increases. In this way, defecation can 
be postponed until a suitable time and place are found. Because of the adaptive properties 
of the rectal musculature, the rectum adjusts to its content, the wall tension decreases, 
feelings of urge fade out and tension of the internal anal sphincter returns to normal. 
When the urge to defecate is denied, rectal contents often return to the descending colon 
by a series of retro-peristaltic movements. The possibility of postponing defecation until 
later is an action that is learned after a short period of training early in life. In Western 
society, fecal continence training starts at about 2 years of age and is finished in most 
children at 3 years of age.47 
Disturbances in the above mentioned process may lead to an inability to retain feces for a 
shorter or longer period and may cause involuntary loss of feces. Formerly, the impression 
was created that most patients with ARM eventually achieved an acceptable form of fecal 
continence. For patients with complex forms of ARM this was generally beyond puber-
2^0,41.63,102
 m v j e w 0f jjjg preëxistent anatomy, that can be restored only partially, it is 
hardly conceivable that (near-)normal fecal continence is obtainable for most patients. 
Even with the current PSARP-technique this is difficult These patients probably found 
their own way to control defecation and to stay clean, but did not become continent for 
feces. In general, patients with simple forms of ARM have a better chance of becoming 
continent of feces than patients with more complex forms/"·55·58·59·638«·87.102105 Many reasons 
for loss of feces in ARM-patients are likely, viz., 
- mislocation of the (ano)rectum outside the middle of the external sphincter complex. 
With the older operation-techniques for complex ARM it was difficult to identify the 
structures of importance for optimal reconstruction of the anorectum and mislocation 
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occuired regularly. 
- a prolapse that may develop post-operatively. Recognition of feces passing through the 
anal canal is difficult and causes soiling of feces and/or continuous mucous secretion. 
This also seems to occur more frequently with the older surgical techniques. 
- disturbed sensations. Recognition of feces or flatus passing the anal canal will be less 
than normal or even absent Such disturbances occur either to a poorly developed 
pelvic floor and/or sacral anomalies, or because the specialized anal mucosal zone, 
containing receptors that are able to detect the presence of feces or flatus, is missing. 
- an absent or rudimentary internal sphincter and/or hemorrhoidal plexus, which results 
in an impaired involuntary closure of the anal canal. This is of special importance in 
circumstances in which abdominal pressure increases like sneezing, coughing or lifting. 
- poorly developed external sphincter and pelvic floor muscles. This causes diffi-
culties with postponing defecation. 
- paradoxal diarrhea with constipation. Diarrhea is often ascribed to incompetent 
sphincter function, whereas constipation as its actual cause is often overlooked, 
especially in ARM. 
- improper defecation technique, especially in combination with poor sphincter function. 
Improper emptying of the rectum implies presence of feces in the rectum and anal 
canal continuously, which is likely to be lost throughout the day when the sphincters 
are incompetent. Children with ARM may never have learned to defecate and empty 
the rectum consciously due to insufficient sensation. 
- inadequate defecation behaviour. It is possible that the child is incapable of anticipa-
ting the situations when loss of feces is likely. In ARM-children, fecal continence 
training is often very inconsistent or not performed at all and the child never learns 
adequate defecation behaviour.106 It is also possible that a child has been frustrated 
many times and does not mind loss of feces or acts as if (s)he does not mind. 
Furthermore, anal manipulations, and demotivation by poor results may lead to a 
disturbed parent child interactions, which eventually results in refusal of the child to 
defecate on a toilet and to defecations in the underwear 'on purpose'. 
- loose consistency of stool. In children with impaired sphincter function and/or 
impaired sensation, as is ARM, this can easily lead to loss of feces. 
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Despite the fact that several causes of loss of feces cannot be treated easily, it is worthw-
hile to investigate whether they can be identified. It may be possible to influence, alter or 
remove the cause of the problem in such a way that loss of feces can be restricted and an 
acceptable level of 'pseudo-continence' achieved. Symptomatic relieve, however, is 
sometimes the only option. 
PSYCHOSOCIAL WELL-BEING 
ARM cannot be seen by ultrasound prenatally so parents are unprepared for this (other 
defects like renal dysfunction or radial aplasia are sometimes identified in advance).4 At 
birth, the image that parents may have of a perfect baby changes abruptly. Suddenly they 
have to cope with the situation of having a child with an ARM, possibly other congenital 
defects, immediate hospitalization, and surgical treatment Also, after surgery parents have 
to learn to perform anal dilatations or to take care of a colostomy. Once anal defecation is 
established, it is possible that, in contrast to what is expected, the child develops problems 
with constipation and needs oral or even anal medication. When the child becomes older, 
troublesome or even failure in becoming continent for feces might happen. This becomes a 
bigger problem when the child has to attend school. Thus, parents must learn to cope with 
the defect of their child and its consequences. These are incalculable at the time of dia-
gnosis and therefore cause great stress and worry. The effect of having a child with ARM 
on the parental marital relationship is also emphasized.106 
The malformation also has serious implications for the child. In the literature, psychosocial 
consequences of hospitalization, anal dilatations, and fecal incontinence have been 
described. These consequences may concern e.g. maladjustive behaviour, a lower educati-
on level, or a separation trauma.1*·13^·51^^412·106 
In this light, it is clear that the birth of a child with ARM can have a strong impact on the 
parenting of these children and on the parents themselves. Furthermore, being bom with 
an ARM undoubtly has psycho-social implications for the patients themselves. It is also 
very likely that ARM will have a greater impact in patients with the more complex forms 
of ARM. Some investigators, however, emphasize that such difficulties in patients with 
simple forms of ARM should not be underestimated.12·1514116'87 
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POST-OPERATIVE TREATMENT AND FOLLOW-UP 
Over the years much attention has been paid to improve surgical techniques in order to 
reconstruct a 'functional' anus and to improve fecal incontinence. In the early 1980s, this 
resulted in the introduction of the so-called Posterior Sagittal AnoRectoPlasty68. The 
expectations of this technique were high. From a technical point of view, many pediatric 
surgeons agree that this technique is an improvement of the surgical repair of an ARM. 
The functional results, however, are disappointing until now, although the post-operative 
treatment period may be too short to make absolute judgements. Further development of 
the PSARP technique by saving the fistula, are continuing in the hope of better functional 
results.22-13,27'33 Secondary surgical techniques have also received much attention. For 
example, levatorplasty or graciloplasty have been used to improve fecal incontinence in 
patients with ARM.96 Nowadays, the dynamic graciloplasty2 attracts much attention but 
still has to prove its place in the treatment of ARM-patients. 
Little notice has been taken of conservative post-operative treatment options in patients 
with ARM. Treatment mainly focusses on symptomatic relieve in which often an empirical 
policy is used. Treatment exists of dietary measures, stimulating medication, medication 
that represses peristalsis of the bowel, and enemas or bowel irrigations. Some investigators 
describe improvement of fecal incontinence by training the external sphincter function in a 
biofeedback setting.42·82·99 
In the past, follow-up was simple and finished when the doctor thought a maximum 
functional end-result had been obtained. More recently, post-operative treatment and 
follow-up has been developed to an extended approach in which physiotherapists, 
psychologists and specialized nurses are involved. However, the way treatment modalities 
are used, often lacks structure and consistency and is sometimes rather haphazard. 
Surgically, the anatomic defect cannot be completely restored in many patients, resulting 
in impaired defecation and in incontinence during their whole life. It is therefore worth-
wile to pay extra attention to the post-operative treatment phase. Evaluation of this post-
operative treatment phase may reveal whether improvements in conservative treatment are 
possible. Furthermore it may become clear whether more/other support of parents and 
patients is desired to obtain a socially acceptable way of coping with the handicap and 
minimize psychosocial burden. This has also been suggested by Bliss et al..5 
18 Chapter 1 
AIMS AND SCOPE OF THE THESIS 
The aims of this thesis are: 
- to study the functional results after surgical correction of ARM, to obtain insight into 
the treatment and support of patients with ARM, and to evaluate the psychosocial 
consequences for the patient and the parents. 
- to develop a well-founded post-operative protocol for the treatment, support and 
follow-up of ARM patients. 
Because it is known that ARMs often are associated with other congenital defects (ACDs) 
which may make treatment more complex and influence quality of life, we wondered what 
kind and how many ACDs are encountered in patients with ARM. 
To study functional results after surgical correction of ARMs and to obtain insight into the 
treatment and support of these patients a group of patients with high ARMs of 18 years of 
age and older will be investigated in order to answer the following question: 
- What is the current state of continence for feces in these patients, how do they manage 
their defecation, and how did they achieve this? 
Because of change in operative policy and post-operative treatment and to obtain insight in 
the functional results of of the whole spectrum of ARMs, also a population of patients 
under 18 years of age, often still in treatment, is investigated. The question that has to be 
answered is: 
- What are the functional results in patients with all kinds of ARM after change in 
treatment policy? 
In view of the fact that an ARM has to be considered a serious congenital defect with life-
long sequelae, it seems to be of importance to be informed about possible psychosocial 
consequences that are to be expected during childhood and adolesence, and how patients 
judge their quality of life. 
To come to a more structured post-operative treatment and support, an optional treatment 
protocol will be deviced, a.o. based on the answers of the above mentioned questions. 
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In order to answer the former questions we performed several studies which are described 
in the next chapters as follows: 
Medical records of 264 patients treated in the University Hospital of Nijmegen between 
1974 and 1995 were investigated to demonstrate the great variety in severity of the ARMs, 
and to get insight in the kind and frequency of the ACDs (chapter 2). 
By interviewing 58 adult patients operated on for high ARM, we assessed if and how they 
acquired control over defecation (chapter 3). In the same setting, we also investigated 
how these adults handle their current state of fecal and urinary (in)continence and how 
they cope with possible problems of soiling and evacuation of feces (chapter 4). In view 
of a change of surgical policy (introduction of Posterior Sagittal AnoRectal Plasty), we 
further examined the functional results of patients under 18 years of age, with special 
regard to the operative treatment This study was performed by asking 135 parents of 
patients operated at the University Hospital Nijmegen after voluntary bowel movements, 
constipation, and loss of feces to evaluate the defecation function of their child (chapter 
5). 
The psychosocial consequences and the general and mental health perception in adulthood 
of patients bom with ARM was also investigated. We therefore interrogated the 58 adults, 
described above, about these aspects (chapter 6). The degree and extent to which ARM 
and its treatment had effects on the parenting, on the behaviour of their child was 
investigated with the help of the Nijmegen Questionaire for Childrearing Situation and the 
Child Behavior CheckList. Specific ARM-related problems were investigated by a 
semistructured interview. Onehundred and nine parents of patients with ARM described in 
chapter 5, participated in this study (chapter 7). 
From the findings of the above described studies and from our own experiences in the 
treatment of children with ARM throughout the years, an optional post-operative treatment 
protocol has been evolved which is described in chapter 8. 
In chapter 9 a general discussion and conclusions about the treatment of children with 
ARM and suggestions for future investigations are presented. 
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ABSTRACT 
From 1974 until 1995 a total of 264 (141<f, 123?) patients bom with an anorectal malfor-
mation (ARM) were referred to the University Hospital Nijmegen in the Netherlands. All 
additional congenital defects (ACDs) were registered. Special attention was paid to 
whether the ACDs take part in associations, syndromes, or sequences. 
One or more ACDs were observed in 67% of the patients. In decreasing order the defects 
concerned the uro-genital tract (43%), skeleton (38%), gastro-intestinal tract (24%), 
circulation (21%), extremities (16%), face (16%), central nervous system (15%), respirato-
ry tract (5%), and remaining defects (5%). 
Associations were observed in 49% of the patients, mostly (in 44%) the Vertebral, 
Anorectal, Cardial, Tracheo-Esophageal, Renal and Limb association. In 5% of the patients 
syndromes were recognized. Sequences were seen in 2% of the patients. 
Remarkable is the combination of trisomy 21 and ARM without a fistula. The combination 
of ARM and the Zellweger-syndrome has not been reported before. 
Conclusion: Almost all combinations of ARM and ACDs can be classified as an associati-
on, syndrome or sequence. ARM-causing agents affect males and females in equal 
numbers but lead to different expression in the sexes. The origin of the Omphalocele, 
Extrophia of the bladder, Imperforate anus, Sacral anomalies complex probably differs 
from that of other forms of ARM. 
INTRODUCTION 
In the literature the incidence of anorectal malformations (ARM) varies from 1 in 1500 -
5000 births.5'12,14·17,0·24 Reported percentages of patients with one or more additional 
congenital defects (ACDs) vary from about 40% to 70%.2·'7,10,24,26,29 Several combinations 
of ARM and ACDs are expressions of known associations, syndromes, or sequences. 
Here we describe a large group of patients with ARM. Special attention was paid to 
classification of ARM and ACDs, in particular to their combination in diagnostic catego-
ries of associations, syndromes, or sequences. 
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PATIENTS AND METHODS 
All medical records of patients with ARM, referred to the Paediatric Surgical Department 
of the University Hospital Nijmegen from 1974 until 1995, were retrospectively reviewed. 
Four patients were excluded: 3 with rectal atresia and 1 patient who could not be 
classified due to lack of information (died within 24 hours), leaving 264 patients 141 
males and 123 females with ARM. 
Details about the ARM were retrieved from the medical record, the surgical report and 
supplemented by data from autopsy reports of patients who died before definitive operati­
on. Retrospectively it was difficult to differentiate between recto-prostatic and recto-bulbar 
fistulas and between high and low vaginal Fistulas. Therefore these patients were grouped 
together as urethral fistulas and vaginal fistulas. For analytical purpose we classified ARM 
in four categories of decreasing complexity. The classification is shown in table 1. 
All ACDs were noted and categorized as listed in table 2. 
Table 1. Classification and numbers of patients. 
male 
female 
number of patients 
survivors 
non-survivors 
group A 
- vesico intestinal 
fissure 
- complete anorec­
tal agenesis 
7(44%) 
9 (56%) 
16 ( 6%) 
8(50%) 
8(50%) 
group В 
- persistent cloaca 
- vesical fistula 
- vaginal fistula 
- urethral fistula 
48 (75%) 
16 (25%) 
64 (24%) 
55 (86%) 
9 (14%) 
group С 
- intermediate posi­
tion of the rectal 
pouch' and absen­
ce of a recto-uro-
gemtal ñstula 
- intermediate posi-
tion of the rectal 
pouch' and trans-
scrotal-penneal 
fistula 
14 (74%) 
5 (26%) 
19 (7%) 
17 (90%) 
2 ( 9 % ) 
group D 
- vestibular fistula 
- perineal fistula 
- perineal fissure 
- covered anus 
- anal stenosis 
- anterior displaced 
anus 
72 (44%) 
93 (56%) 
165 (63%) 
150 (91%) 
15 ( 9%) 
Total 
141 (S3%) 
123 (47%) 
264 (100%) 
230 (87%) 
34 (13%) 
* rectal pouch within the levator-muscle-complex, but at least 1 cm from the perineum 
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Table 2. Number of patients (%) with congenital anomalies in symptom categories 
according to level of anorectal malformation. Some defects are mentioned explicitly. 
(C=cervical, Th=Thoracal, L=lumbal, S=sacral, VSD=ventricular septum defect, ASD=atri-
al septum defect) 
number of patients with one or 
more additional congenital defects 
central nervous system 
- spinal cord 
- brains 
uro-genital tract 
- uropoetical tract 
- genital tract 
skeletal 
- vertebral (C.Th.L) 
- vertebral (S) 
- skeletal' 
extremities 
- radial hypo/aplasia 
- hand/finger-abnormalitiesb 
- foot/toe-abnormalities 
circulatory tract 
-VSD 
- ASD 
- tetralogy of Fallot 
gastro-intestinal tract 
- oesophageal atresia/stenosis 
- omphalocele 
- malrotabon 
- duodenal atresia 
facial 
respiratory tract 
other 
group A 
n=16 
16 (100) 
8(50) 
7 
2 
16 (100) 
16 
14 
13 (81.3) 
7 
8 
8 
5(313) 
5 
3 (188) 
1 
16 (100) 
10 
5 
1 
2 (12.5) 
3 (188) 
1 ( 6.3) 
group В 
n=64 
58 (90.6) 
7 (10 9) 
5 
42 (65 6) 
30 
17 
37 (57.8) 
17 
27 
7 
13(203) 
4 
4 
4 
19 (29.7) 
8 
7 
1 
24 (37.5) 
14 
1 
3 
3 
5(7.8) 
3 ( 4.7) 
4 ( 6.3) 
group С 
n=19 
17 (89.5) 
4 (21.1) 
14 (73.7) 
12 
4 
7(36.8) 
3 
2 
2 
1 ( 5.3) 
1 
1 
5 (26.3) 
3 
3 (15.8) 
2 
-
7(36.8) 
1 ( 5.3) 
group О 
n=165 
86 (52.1) 
20 (12 1) 
6 
11 
41 (24 8) 
31 
15 
32 (19.4) 
21 
8 
16 
24 (14.5) 
3 
12 
13 
29 (176) 
11 
4 
5 
21 (12.7) 
10 
2 
3 
4 
29 (17.6) 
6(36) 
8(4.8) 
total 
n=264 
177 (67.0) 
39 (14.7) 
18 
13 
113 (42.8) 
79 
50 
89 (33.7) 
58 
42 
33 
43 (16.3) 
7 
17 
15 
56 (21.2) 
19 
15 
6 
64(24.2) 
26 
13 
11 
8 
43 (16.3) 
13(4.9) 
13 ( 4.9) 
* Except the deformities of the vertebra and extremities 
" Not including radial hypo/aplasia 
Recognized associations, syndromes and sequences as defmed by Spranger et al.27 were 
also noted. A frequently observed association in combination with ARM is the VAC-
TERL-association (Vertebral, Anorectal, Cardial, Tracheo-Esophageal, Renal, Limb). 
VACTERL-associations were diagnosed according to the definition of Weaver et al..31 Chi-
square tests were used for statistical analysis. 
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RESULTS 
CLASSIFICATION AND NUMBER OF PATIENTS 
Distribution of the ARM in four categories is presented in table 1. The ratio of male to 
female was 1.15. Thirty-four patients (13%) died: 50% of the patients in group A, 14% in 
group B, and 9% in each of the groups С and D, most of them from sepsis, cardiac 
failure, respiratory insufficiency alone or in combination. 
ADDITIONAL CONGENITAL DEFECTS 
Of the patients born with ARM 177 (67%) had one or more ACDs varying from 100% of 
the patients in group A to 52% of the patients in group D. In table 2 ACDs are listed 
according to the complexity of the ARM. In 148 (56%) patients the specific combination 
of ARM and ACDs could be described as either an association, syndrome, or sequence. 
COMPILATION OF ASSOCIATIONS, SYNDROMES, AND SEQUENCES 
Tables 3a and 3b show the number and percentages of ACDs in the associations, syndro­
mes or sequences. 
Associations 
Associations were observed in 129 patients (49%). The VACTERL-association was 
diagnosed in 116 patients (44%): 66 boys and 50 girls. The incidence in male and female 
populations was not significantly different (57% of the males and 43% of the females). 
Twenty patients (8%) with the VACTERL-association died, most of them from cardio­
respiratory failure. 
OEIS-complex (Omphalocele, Extrophia of the bladder, Imperforate anus, Sacral anoma­
lies) was observed in 12 patients (5%): 5 male and 7 female patients. Four of them died: 
two due to cardio-respiratory failure, one from liver-insufficiency, and one with sepsis. Of 
the five male patients four underwent gender reassignement and 1 died. 
The facio-auriculo-vertebral-spectrum was observed in one girl (0.4%) with a perineal 
fistula. She died due to cardiac insufficiency. 
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Syndromes 
Syndromes were recognized in 14 patients (5%). Nine patients had chromosomal syndro­
mes and five had monogenic syndromes. Trisomy 21 was the most common chromosome 
defect. 
Sequences 
Sequences were observed in five female patients (2%). Two patients with an anterior dis­
placed anus and one with a vestibular fistula had Klippel-Feil-sequence. Oligohydramnios-
sequence was seen in one patient with a persistent cloaca. Prune-Belly-sequence was 
recognized in one patient with complete anorectal agenesis. 
Table 3a. Overview of number of patients in associations, syndromes, and sequences. 
η = 
Associations' 
VACTERL 2 
VACTERL 3 
VACTERL 4 
VACTERL S 
VACTERL6 
OEIS-complex 
facio-auriculo-vralebral-spectram 
total 
Syndromes 
FG syndrome 
Fanconi pancytopenia 
Kaufman syndrome 
Townes Brockes syndrome 
Zellweger syndrome 
trisomy 5p 
del 10 q26-qter 
trisomy 18 
trisomy 21 
marker-chromosome 
total 
Sequences 
Khppel-Feil sequence 
Oligohydramnios sequence 
Prune Belly sequence 
total 
<T 
141 
33 
22 
8 
3 
-
5 
-
71 
1 
-
-
-
1 
-
-
-
2 
-
4 
-
-
-
9 
123 
24 
17 
6 
2 
1 
7 
1 
58 
-
1 
1 
1 
-
1 
1 
1 
3 
1 
9 
3 
1 
1 
5 
A 
16 
1 
2 
-
. 
-
12 
-
15 
-
-
-
-
-
-
-
-
-
-
-
-
-
1 
-
В 
64 
18 
19 
8 
3 
1 
-
-
49 
-
-
1 
1 
-
-
-
-
1 
-
3 
-
1 
-
1 
с 
19 
4 
5 
-
-
. 
-
-
9 
-
-
-
-
-
-
-
-
4 
-
4 
-
-
-
-
D 
165 
34 
13 
6 
2 
. 
-
1 
56 
1 
1 
-
. 
1 
1 
1 
1 
-
1 
7 
3 
-
-
3 
total 
264 
57 
39 
14 
5 
1 
12 
1 
129 
1 
1 
1 
1 
1 
1 
1 
1 
5 
1 
14 
3 
1 
1 
5 
survi­
vors 
230 
51 
31 
11 
3 
-
8 
-
104 
1 
-
1 
1 
-
-
1 
-
4 
-
8 
3 
-
-
3 
non-
survivors 
34 
6 
8 
3 
2 
1 
4 
1 
25 
-
1 
-
-
1 
1 
-
1 
1 
1 
6 
-
1 
1 
2 
1
 Number referring to the number of VACTERL constituents being present 
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Table 3b. Percentage of patients in diagnostic categories 
addtional congenital defects 
ш association 
in syndrome 
in sequence 
not in ass ', syndr2 or seq ' 
patients with ACDs' 
patients without ACDs 
<f 
100 
50 
3 
-
15 
68 
32 
« 
100 
47 
7 
4 
7 
66 
34 
A 
100 
94 
-
6 
-
100 
-
в 
100 
77 
5 
2 
8 
91 
9 
С 
100 
47 
21 
-
21 
89 
11 
D 
100 
34 
4 
2 
12 
52 
48 
total 
100 
49 
5 
2 
11 
«7 
33 
SUIVI 
vors 
100 
45 
3 
1 
13 
62 
38 
non-
survivors 
100 
74 
18 
6 
3 
100 
n - a 
1
 association,J syndrome, ' sequence 
4
 Additional Congenital Defects 
DISCUSSION 
ARMs are often classified according to the Wingspread classification into high, interme­
diate, low, cloacas, and rare malformations.28 This classification may be important for the 
operative approach, but is rather artificial. Neither the Wingspread classification nor that 
of Peña according to the level of the fistula" were useful in the analysis of our material. 
For analytical purposes we made four groups of patients with ARM of decreasing 
complexity (table 1). 
Patients with rectal atresia were excluded, because we believe that the anatomy and 
physiology of the anal canal of these patients is completely normal.9,16 (For comparison 
with other data are the characteristics of these patients shown in table 4) 
Table 4. Characteristics of the patients with rectal atresia 
patient 
1 
2 
3 
gender 
male 
male 
male 
associated defects 
- circulatory tract 
- facial 
- circulatory tract (VSD) 
- urogenital 
- central nervous system 
- uro-genital tract (uropoetical tract, genital tract) 
- skeletal (vertebral) 
associations, syndromes 
-
- VACTERL 2 
- VACTERL 3 
sequences' 
* Number referring to the number of VACTERL constituents being present 
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Patients in group A have anorectal malformations, but in addition the anorectum and 
sometimes even a part of the colon is missing in contrast to all the other patients with 
ARM. Most of these patients belong to the OEIS-complex. It has been suggested that the 
development of ARM in OEIS differs from that in other disorders.15,25 Possibly patients 
with OEIS constitute a separate group, but we preferred to classify them within our most 
complex group of ARM. Patients in the groups B, C, and D have ARMs of decreasing 
complexity, classified just for analytical purpose more or less according to the high, 
intermediate, and low classification. 
The male-female ratio of 1.15 is similar to that reported by Hoekstra,10 but lower than the 
ratios between 1.50-1.87 of other series.2'3,24·26·29 Taking into account that patients with an 
anterior displaced anus have minor or no problems with their defaecation and that most of 
them do not have to be operated on, it can be reasonably assumed that not all of these 
patients are referred to pediatric surgical centers. Because an anterior displaced anus 
predominantly occurs in females we wonder whether the true male-female distribution 
could be near l.O.18 In this light we believe that ARM causing agents affect males and 
females in equal numbers with less severe effects i.e. lower fistula levels in females. 
Two third of our patients with ARM had one or more ACDs. Data in the literature vary 
between 20% and 70%.2·,'7Ι°·24·26·2' In patients with complex ARM reported percentages 
vary from 75%-85%, and from 15%-35% in patients with simple forms of ARM. 
Differences between series can be explained by the intensity with which the patients are 
investigated and the study period. Most studies were done before 1984 when more 
sophisticated techniques like MRI or ultrasound were not available. Other reasons 
explaining the differences include the definition of ACDs i.e. the inclusion of minor and/or 
functional defects, the length of the follow-up periods with inclusion of late-appearing 
defects and the kind of study. I.e. whether the investigated series was population or 
hospital based. 
Of our patients with ARM, 44% were classified as examples of the VACTERL-associati-
on. This percentage depends strongly on the definition of VACTERL-association, i.e. the 
number of affected organs required for the diagnosis. Table 3a shows what happens if 
another definition, i.e. of Czeizel and Ludányi, is used.6 Our data resemble those reported 
by Rimala et al..21 
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In our series chromosomal and monogenic syndromes were observed in 5% of the patients. 
This figure compares well with that in other series.'4,22·24,2630 Four of the five patients with 
trisomy 21 had ARM without a fistula. This is in accordance with the literature.1 
The occurrence of ARM m our patient with Zellweger-syndrome maybe fortuitous 
although one other patient with the Zellweger-syndrome had the VACTERL-association." 
Smith and Saeki24 found 3/246 patients with the Klippel-Feil sequence, which is in 
agreement with the three patients observed in our series. 
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ABSTRACT 
OBJECTIVE: This study investigated the current state of fecal and urinary continence in an 
extensive group of adults after operative correction for high anorectal malformations and how 
they cope with their incontinence. 
SUMMARY BACKGROUND DATA: Normal fecal continence is hardly to be expected after 
correction for high anorectal malformation; despite this, it is commonly accepted that for most 
patients fecal continence improves with growing age and that most adult patients have no 
problems. Until now, however, few long-term follow-up studies in small groups of adults have 
been performed to assess continence after operative repair for high anorectal malformation. 
METHODS: Fifty-eight adult patients (median age, 26.0 years; range, 18.1 to 56.9 years) with 
an operatively corrected high anorectal malformation were evaluated by questionnaire with 
respect to their current state of fecal and urinary continence and mode of control of 
defecation. 
RESULTS: Seven patients have a permanent ileostoma or colostoma. Of the 51 patients with 
anal defecation, 61% control defecation by themselves, whereas 35% control defecation by 
using enemas or bowel irrigations, and 4% do not have any control at all. Besides medical 
therapy, 65% take dietary measures to influence defecation. According to existing scoring 
methods, 41% reached good and 49% fair control of defecation, whereas only 10% had poor 
control. Current control of defecation was reached from a median age of 15.0 years (range, 
5 to 31 years). 
CONCLUSION: Conclusively, the authors can say that after correction for high anorectal 
malformation nobody reached normal fecal continence. Most patients with anal defecation 
reached good and fair control of defecation, however. Of all 58 patients, 84% are satisfied 
with their level of cleanliness. 
INTRODUCTION 
A commonly accepted statement in patients who had undergone an operative correction for 
high anorectal malformation is that fecal continence will improve with growing age1,2·3,4 and 
that most adults have no problems. 
Normal fecal continence is defined as producing feces once or twice a day of normal 
consistency at the proper time and place without soiling in between and without taking dietary 
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measures, anal aids, or medicine. Therefore, normal fecal continence is hardly to be expected 
after correction for high anorectal malformation. Festen' concluded in a survey of the 
literature that only one third of the patients were able to control defecation well. Until now, 
few long-term follow-up studies, have been performed in small groups of adults to assess 
continence of feces after operative repair for high anorectal malformation.2,3-4,6,7 
The purpose of this study was to investigate the current state of fecal and urinary continence 
and control of defecation in an extensive group of patients, 18 years of age and older, after 
operative correction for high anorectal malformations in the Netherlands. 
PATIENTS AND METHODS 
From clinical records of centers of pediatric surgery in the Netherlands and from summons 
by patient organizations, 83 patients 18 years of age and older, operatively corrected for high 
anorectal malformation, were gathered. Patients were approached by phone or by mail and 
asked to join a study looking for the consequences on their lives of being bom with a high 
anorectal malformation. Ten patients refused for reasons of not wanting to talk about their 
problems, too busy, having bad experiences with hospitals etc., eight refused without reason, 
one was lost to follow-up after first consent, one was hospitalized at time of investigation 
because of cardiac failure; two mentally handicapped patients and three having a low 
malformation were excluded from the study. 
Finally 58 patients entered the study: 39 men and 19 women (median age, 26.0 years; range, 
18.1 to 56.9 vears). Seven of the 58 patients had a permanent ileostoma or colostoma and 51 
of 58 had anal defecation. Associated congenital defects were encountered in 47 (81%) 
participants. First operation to correct the high anorectal atresia was done by perineal (n = 
13), abdomino-perineal (n = 38) or sacro-abdomino-perineal (n = 6) approach. In two patients 
the exact approach could not be traced. Thirty patients were operated in pediatric surgical 
departments, 28 patients in general surgical departments. Almost half of the patients were 
operated more than once to improve fecal continence (Table 1). 
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Table 1. Demographic data 
Number of patients 
Eventually lleostoma or colostoma 
Median age in year (range) 
Congenital defects 
Vertebral 
Renal 
Urinary tract 
Limbs 
Heart 
Other 
Initial operation 
Permeai 
Abdomino-penneal 
Sacro-abdominal-penneal 
Unknown 
Extra operations' to improve fecal continence 
Levatorptasty 
Gracilisplasty 
Re-pull through 
Other 
58 (39 male, 19 female) 
7 (4 male, 3 female) 
26.0 (18.1-56.9) 
28(48%) 
26 (45%) 
26 (45%) 
12 (21%) 
9 (16%) 
22 (38%) 
13 
38 
6 
2 
2 
16 
11 
10 
*The same patient may be operated on more than once 
Soon after patients gave consent, an appointment was made to visit them. Nearly all patients 
were visited at home. Together with always the same interviewer a detailed questionnaire was 
filled out The questionnaire comprised items of medical history, fecal continence, urinary 
continence, soiling, need for medical therapy, diet, medical care, and satisfaction with the 
current situation. After informed consent, medical data were retrieved from medical records 
or information was gathered from the patient's family doctor. 
For analysis of fecal continence, patients with an ileostoma or colostoma were excluded. For 
the remaining patients, fecal continence scores of Templeton and Ditesheim4 and 
Holschneider8 were applied. All patients with anal defecation were evaluated eventually with 
use of diet, medicine, enemas, or bowel irrigations. 
Data were stored and analyzed by Superior Performing Statistical Software PC+ (SPSS/PC+ 
version 4.0; SPSS Inc., Chicago, IL). For analysis of the scores, the Mann-Witney test was 
used. Differences were significant when ρ < 0.05. 
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RESULTS 
EVALUATION OF FECAL CONTINENCE AFTER OPERATIVE CORRECTION FOR HIGH 
ANORECTAL MALFORMATION IN 5 1 PATIENTS (34 MEN AND 1 7 WOMEN) 
Frequency of defecation 
Normal spontaneous bowel movements of once or twice a day were encountered in 12 (24%) 
patients. Fourteen patients (28%) reported more, and 16 (31%) less, defecations a day, 4 
patients have bowel movements of once or twice a day but not spontaneously, and 5 patients 
did not know the frequency of their bowel movements. 
Consistency of defecation 
Consistency of feces was normal in 33 (65%) patients. Eleven (22%) patients complained of 
diarrhea. Occasional suffering of constipation was reported by 18 (35%) patients. 
Soiling 
Only 11 (22%) patients reported no soiling at all, 35 (69%) occasionally smearing, and 5 
(10%) frequent soiling. As a consequence, 43 (84%) patients take special clothing measures 
varying from extra supply of underwear, wearing diapers or liners, to extra washing of 
clothes, or avoiding light-colored or tight clothes. Uncontrolled loss of feces in special 
situations was observed in 33 (65%) patients. Most of them lose feces in stress situations or 
during sport or physical work activities. 
Rectal sensation and ability to hold back defecation 
Twenty-nine (57%) patients have rectal sensations. Holding back defecation as long as 
possible was reported by 19 (37%) patients, whereas 16 (31 %) can hold back for a short 
time. 
Discrimination 
Complete discrimination between formed, liquid, and gaseous stool was possible for 24 (47%) 
patients. 
The above evaluated aspects of defecation are presented in Figure 1. 
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Figure 1. Aspects of defecation in 51 patients operatively corrected for high 
anorectal malformation. 
Need for therapy 
Thirty-one (61 %) patients control their defecation by themselves: 28 by rectal sensation 
(almost half of them in combination with going to the toilet on regular times), and 3 solely 
by going to the toilet at regular times. Eighteen (35%) patients use either enemas or perform 
bowel irrigations to control their defecation. Two (4%) patients did not have any control at 
all. 
Besides medical therapy to influence defecation, dietary measures, such as avoiding or taking 
constipating or laxative foodstuffs, were carried out by 33 (65%) patients. 
Scores 
A summary of previous aspects important for fecal continence is given by the scoring 
methods of Templeton and Ditesheim4 and Holschneider.8 No patient met criteria for normal 
bowel habits according to Holschneider. So patients were only classified as having good, fair, 
and poor control of defecation. According to both scoring methods, 5 (10%) patients scored 
poor, 25 (49%) fair, and 21 (41%) good. Patients who have been operated on more than once 
to improve fecal continence scored significantly worse than patients who underwent only the 
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initial correction. Differences between scores of men and women were not observed. 
EVALUATION OF AGE AT WHICH CURRENT CONTROL OF DEFECATION WAS REACHED, OF 
SATISFACTION WITH CLEANLINESS, AND OF URINARY CONTINENCE AFTER CORRECTION 
FOR HIGH ANORECTAL MALFORMATION IN THE WHOLE GROUP OF 5 8 PATIENTS 
Age at which current control of defecation was reached 
Control of defecation in the current manner was reached from a median age of 15.0 years 
(range, 5 to 31 years). Age at which current control of defecation was reached did not differ 
between groups according to mode of control or gender. 
Satisfaction with current cleanliness 
Of the 51 patients without an ileostoma or colostoma, 42 (82%) are satisfied and 9 (18%) are 
not satisfied with their current level of cleanliness. Of the nine patients who are not satisfied, 
four have the idea that everything was done to improve fecal continence, one thinks that more 
could be done to improve fecal continence, and another four patients have considered a 
permanent ileostoma or colostoma. All 7 patients (100%) with an ileostoma or colostoma are 
satisfied, which means that 49/58 (84%) patients are satisfied with their current state. 
Urinary continence 
Besides problems with fecal continence, partial or total incontinence for urine was seen in 2 
of 7 (29%) patients with an ileostoma or colostoma and 11 of 51 (22%) patients without an 
ileostoma or colostoma. In patients without an ileostoma or colostoma, urinary continence 
could not be correlated to scores for fecal continence. 
DISCUSSION 
In the Netherlands from January 1935 until December 1974, 8,739,000 children were born 
alive.9 According the literature,310 an incidence of anorectal malformations of 1:3,300 with 
a high/low ratio of 1:1.2 and a mortality rate of high anorectal malformation of ±30% is 
reported for that era. Taking these aspects into account, we would expect approximately 800 
children born with a high anorectal malformation in the above mentioned period having 
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survived. Most patients were treated in different hospitals by general surgeons at that time, 
and because of the length of follow-up time, it is impossible to trace all patients with a high 
anorectal malformation in the Netherlands. In consequence our series is a selective group of 
patients. 
Usually children have finished their continence training at the age of 4 years.11 According to 
the literature, patients in this study reach their final level of control of defecation during 
puberty.1·2·4 With the longer follow-up time in our study, we may conclude that definitive level 
of fecal control really was reached during puberty. During adulthood, patients do not become 
less incontinent. The question remains whether reaching definitive fecal control during puberty 
is a consequence of maturation of the pelvic floor or whether there is a motivational aspect 
At puberty, children are thought to be old enough to be distressed by incontinence and 
therefore are motivated to become as continent as possible. Strikingly, patients with an 
ileostoma or colostoma reached ultimate control in handling their stoma at the same age as 
patients without an ileostoma or colostoma reached final control of anal defecation. 
No patients with normal fecal continence were observed; all showed some form of 
incontinence. Even with dietary or medical measures, only two patients reported normal 
frequency and consistency of feces and complete cleanliness. Of great concern to the patients 
is soiling, because this is the most disabling aspect of their incontinence. Of our population, 
80% suffers more or less from soiling. In contrast with problems of constipation and 
evacuation, soiling is uncontrollable, and unexpected. It causes a lot of stress to the patients 
when they try to prevent social problems due to fecal leakage and odor. Loss of feces in 
special situations, especially in stress situations, during sport activities, and while bending or 
lifting heavy things was observed in more than half of the patients. Even patients using anal 
aids reported loss of feces in special situations. To anticipate soiling, approximately 39% of 
the patients are always looking for a toilet in the vicinity, and 45% are wearing diapers or 
liners. Doctors should be aware that soiling is so distressing that patients isolate themselves. 
Besides controlling defecation by enemas or bowel irrigations, dietary measures play an 
important role. Dietary restrictions were taken mostly on a basis of trial and error. Support 
of a dietitian could save the patients a lot of misery. 
It is difficult to classify fecal continence. In existing scoring methods, different authors 
suppose different aspects to be important; Holschneider8 asks for clinical aspects of fecal 
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continence, Templeton and Ditesheim4 ask for social aspects, other methods ask for soiling. 
As a consequence, different scoring methods result in different classifications of the patients. 
In agreement with most authors, frequency and consistency of stool, amount of uncontrolled 
loss, rectal sensation, possibility of holding back defecation, discrimination between formed, 
loose, or gaseous stool, and need for therapy (diet, medicine, enemas, bowel irrigation) were 
considered to be important factors defining fecal continence. According to the Holschneider8 
as well as the Templeton and Ditesheim4 scoring methods, 41% of the patients belong to the 
group having good, 49% fair, and 10% poor fecal control. Comparing our data with those of 
Rintala et al.3 and Templeton and Ditesheim4 in this study, more patients were classified in 
worse groups than in the quoted studies. Nevertheless most patients with anal defecation 
reported being satisfied with their current level of cleanliness. Maybe this reflects the level 
of acceptance of their handicap in adult life. 
Although it was not the purpose of this study to evaluate different operative modalities, 
reoperations, and associated congenital defects, these aspects had to be taken into account to 
prevent confounding on fecal continence. Also, in this series, patients were treated by differ-
ent surgeons in various hospitals during different periods of time and different kinds of 
operations were applied. In our series of patients from 1936 until 1971 successively perineal, 
abdomino-perineal, and sacro-abdomino-perineal approaches were performed, immediately 
after birth or after initial colostomy, because of the development of operative techniques as 
was described in the literature.12 If we analyze patients separated according to kind of initial 
operation, no different scores between the groups were observed. Kiesewetter and Chang' also 
came to the conclusion that "Continence was generally less adequate in the high-type lesion: 
this was probably due to the anatomy encountered, rather than to the type of operative 
procedure employed." But patients having one or more operations after the initial correction 
(e.g., gracilis muscle transplantation or second pull-through) to achieve better fecal 
continence, scored significantly worse than did patients who were operated on once. Maybe 
these patients were those with the poorest anatomy and therefore have the worst continence. 
Probably everything was attempted to reach a better fecal continence, whereas patients who 
had no reoperation were satisfied with their fecal continence. Problems due to leakage and 
odor may have been minimized later on by better control of defecation with help of all kind 
of aids and tricks. 
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From this study we can conclude that 100% of the patients who have been operated on for 
high anorectal malformations have some form of incontinence. Twelve per cent had an 
lleostoma or colostoma. Of the patients with anal defecation, nobody could produce feces 
once or twice a day of normal consistency at the proper time and place without soiling in 
between, nor they have to take medical or dietary measures to fulfill these criteria. Most 
patients reached final level of control of defecation during puberty. Whether this was due to 
maturation of the pelvic floor or motivational aspects remains the question. Despite a certain 
level of control of defecation by medical or dietary measures, still almost 80% of adult 
patients suffers from soiling more or less. Soiling is of great concern to the patients. Because 
of the social consequences of leakage of feces and odor, most patients take measures to be 
prepared. Notwithstanding daily problems with control of defecation and soiling, most patients 
with anal defecation are satisfied with the achieved level of continence. Of all 58 patients, 49 
(84%) are satisfied with their level of cleanliness. Whether new operative techniques 
performed by well-trained pediatric surgeons will improve control of defecation has to be 
proven by future long-term follow-up studies. 
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ABSTRACT 
PURPOSE: We arc interested in the way patients, who underwent surgery for for high 
anorectal atresia, control their defecation. Considering that some patients, despite newer 
operative techniques, always will suffer from minor or major soiling we attempted to find 
some guidelines for post-operative support for future patients. 
METHOD: Fifty-eight patients (median age, 26 years (range, 18.1 - 56.9) years) were 
personally interviewed. 
RESULTS: Regulating defecation is done in five different modes: 16 patients have stools 
after urge, 15 control their stools mainly by going to the toilet at regular times, 18 perform 
bowel irrigations or use enemas, 2 have loss of feces continuously, and 7 patients have an 
ileostomy or colostomy. More than half of the patients influence their defecation by diet. 
Of the patients with anal defecation, 6 never soil, 39 sometimes soil small amounts, and 6 
often soil seriously. Eighteen patients occasionally suffer from constipation. There is no 
mode of defecation regulation outstanding in preventing soiling or constipation. However, 
patients who do not regulate defecation somehow suffer from serious soiling. Most 
patients are content with their level of cleanliness. 
CONCLUSION: Irrespective of the mode of defecation regulation, many patients soil 
sometimes small amounts and a few often soil seriously. In view of the fact that most 
patients had to find the current control of defecation regulation by themselves rather late 
and lacked professional support, it is questionable whether the chosen mode of defecation 
regulation is the most optimal mode for each patient. We assume that a stepwise protocol 
under professional support, starting by the most natural mode of defecation, will improve 
defecation regulation in a more efficient way (earlier and better). 
INTRODUCTION 
From a previous study, we learned that no patients with high anorectal atresia reached 
normal fecal continence, but 80% are content with their current level of cleanliness.' We 
are interested in how these patients manage to control their defecation. Maybe we can 
learn from this and take the benefits into account in treating future patients. 
Anatomic structures necessary for normal fecal continence are the abdominal wall, 
diaphragm, pelvic floor, smooth muscles of the bowel wall, internal and external sphincter 
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muscles, and transitional epithelium. Also, an intact nervous system, responsible for the 
feeling of urge and discrimination, is essential.2 Patients with high anorectal atresia lack 
some or several of these anatomical structures. In most cases, internal sphincter and trans-
itional epithelium and sometimes even the external sphincter may be absent.3 Furthermore, 
it is possible that because of sacral deformities or missing vertebras the innervation of the 
pelvic floor can be disturbed.4 Therefore, evacuation and holding back of feces will be 
impaired. 
In the first years of life, sufficient evacuation of feces is the chief concern. Later on 
holding back and preventing loss of feces play an important role. Normally during the 
second or third year of life, most children undergo successfully fecal continence training.5 
However, in children with high anal atresia, a successful continence training may not be 
expected without further preface, consequently, they have to learn to control/regulate defe-
cation in an alternative way. This implies on the one hand that one has to prevent invol-
untary loss of feces, whereas on the other hand one has to exert oneself to evacuate feces 
sufficiently. 
During the last ten years, operative treatment has changed drastically and is performed at 
the moment exclusively by well-trained pediatric surgeons. Still a part of this newer 
generation of anal atresia patients will be incontinent for feces. Despite newer operative 
techniques, we have to know how patients are able to regulate their defecation to cope 
with their incontinence, and we hope to leam from the older generation how they manage. 
Questions occur if and how these patients are able to achieve control over their defecati-
on? How do they cope with the (possible) problem of soiling and how do they manage to 
evacuate feces sufficiently? 
PATIENTS AND METHODS 
From clinical records of pediatric surgical centers in the Netherlands and from summons 
by patient organizations, 80 patients who are 18 years of age and older and who were 
operatively corrected for high anorectal atresia are gathered. Patients were approached by 
phone or by mail and asked to join a study looking for the consequences on their lives of 
being bom with a high anorectal atresia. Ten patients refused for reasons of not wanting to 
talk about their problems, too busy, having had bad experiences with hospitals etcetera, 
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eight refused without giving a reason, one was lost to follow-up after initially consenting, 
one was hospitalized at time of investigation because of cardiac failure, and two mentally 
handicapped patients were excluded from the study. Finally, 58 patients entered the study, 
and their experiences are described here. 
The studygroup consists of 39 males and 19 females who have a median age of 26 (range, 
18.1 - 56.9) years. The first operation to correct the high anorectal atresia was done by 
perineal (n=12), abdomino-perineal (n=38) or sacro-abdomino-perineal (n=6) approach. In 
two patients the exact approach could not be traced. Twenty-five patients underwent 
surgery more than once to improve fecal continence (table 1). 
Table 1. Demographic data 
Number of patients 58 
Median age m year (range) 26 0 (18 1-56 9) 
Initial operation 
perineal 12 
abdomino-perineal 38 
sacroabdominal-penneal 6 
unknown 2 
Additional operations* 
levatorplasty 2 
graciloplasty 16 
re-pullthrough 11 
other 10 
' The same patient may be operated on more than once 
In a personal interview, a detailed questionnaire is completed. Questions pertained to the 
way defecation is regulated. Of the patients who have anal defecation (i.e. without an 
ileostomy or colostomy), soiling and constipation are evaluated from questions about 
frequency and amount of loss of feces, frequency of bowel movements and consistency of 
feces. Also, the feeling of urge (always, sometimes, never), discrimination (complete, 
incomplete), and holding back (more than 5 minutes, between 1 and 5 minutes, impossib-
le) are investigated in these patients. All patients are asked whether they are content with 
their current level of cleanliness (not, moderate, considerable, very). 
Patients are classified according to their main mode of defecation regulation. For each 
group soiling and constipation are described to evaluate the effectiveness of used mode 
and contentedness with their level of cleanliness. 
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RESULTS 
REGULATION OF DEFECATION (ALL 58 PATIENTS) 
Defecation is regulated in five different modes: 16 patients have stools after urge, 15 
patients control their stools by going to the toilet at regular times (regularity: some of 
whom in combination with going after urge), 18 patients use bowel irrigations or enemas 
to control defecation, 2 patients have loss of feces continuously and wear inlays/diapers, 
and 7 patients have an ileostomy or colostomy. Besides, more than one-half of all patients 
reported avoiding or eating constipating or laxative foodstuffs, i.e., taking extra dietary 
measures as well. Five patients use laxative or constipating oral medication sometimes, 
whereas daily use of oral medication is reported by two patients (1 uses bisacodyl in addi­
tion to regulating defecation by regularity, and 1 uses loperamidedc.hydrochlorid in 
addition to the use of enemas). Nobody uses oral medication as the only manner of regula­
ting defecation. Four patients reported the use of enemas sometimes in addition to their 
main mode of regulation. Frequency of using bowel irrigations or enemas as main mode of 
regulation varies from daily or every other day (n=14) to once or twice per week (n=4). 
SOILING AND CONSTD?ATION (51 PATIENTS wrm ANAL DEFECATION) 
Six patients never experience soiling. However, 39 patients sometimes experience small 
amounts of soiling and 6 patients often have serious soiling. Overall, 33 patients never 
experience any form of constipation, whereas 18 patients have occasionally difficulties 
with evacuation of feces. Three patients use bowel irrigations or enemas mainly to prevent 
constipation. Absolute numbers and percentages for soiling and constipation according to 
each mode of regulation are given in table 2. 
Table 2. Controlled defecation on toilet versus uncontrolled defecation in underwear and 
constipation (in 51 patients with anal defecation). 
soiling constipation 
all ш toilet/ mostly in toilet/so- less than one-half ш 
never soils (%) menmes soils (%) toilet/often soils (%) 
urge 
regularity 
bowel ïmgabon/enemas 
no regulation 
total 
1 ( 6 ) 13 (81 ) 
3 (20) 11 ( 73) 
2(11) 15 (83 ) 
6 (12) 39 ( 76) 
2 ( 1 3 ) 
1 ( 7) 
1( 6) 
2(100) 
6 ( 1 2 ) 
no (%) occasionally 
(%) 
10 (63) 6 (37) 
8 (53) 7 (47) 
14 (78) 4 (22) 
1 (50) 1 (50) 
33 (65) 18 (35) 
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EFFECTIVENESS OF REGULATION (51 PATIENTS WITH ANAL DEFECATION) 
Effectiveness of regulation of defecation is evaluated with respect to soiling and constipa-
tion. No differences between mode of regulation and effectiveness were observed. With 
respect to soiling, all groups show a considerable number of patients who experience some 
soiling and one or two patients who have serious soiling. Both patients who do not 
regulate their defecation have serious soiling. Patients who perform bowel irrigations or 
use enemas suffer the least from constipation (table 3). 
Table 3. Numbers of patients who are content with their current level of cleanliness 
according their mode of control. 
urge 
regularity 
bowel ïmgation/enemas 
no regulation 
colostoma or lleostoma 
total 
all in toilet/never soils 
KD 
2(3) 
2(2) 
-
X 
5(6) 
soiling 
most ш toilet/some-
tunes soils 
10(13) 
9(11) 
14 (15) 
-
X 
33 (39) 
less man one -half 
ш toilet/often soils 
2(2) 
HD 
-d) 
1(2) 
X 
4 ( 6 ) 
total 
13 (16) 
12(15) 
16 (18) 
1 ( 2 ) 
6'(7) 
48'(58) 
Numbers between parenthesis reflect total number of patients in the group 
* Of 1 patient, it is unknown whether she is content with her level of cleanliness. 
U R G E , D I S C R I M I N A T I O N A N D H O L D I N G B A C K ( 5 1 P A T I E N T S W I T H A N A L D E F E C A T I O N ) 
Twenty-nine patients reported always feeling the urge to defecate, 16 patients experience it 
sometimes, and 6 patients never experience any feelings of urge. Complete discrimination 
of stools and flatus is experienced by 24 patients, although in 27 patients discrimination is 
impaired. Nineteen patients indicated they were able to hold back feces longer than five 
minutes, 16 were able to do so between one and five minutes, and 16 were not able to 
hold back feces at all. We could not find a correlation between the presence of urge, dis­
crimination, and holding back of feces and chosen mode of regulation of defecation. 
C O N T E N T E D N E S S WITH CURRENT LEVEL OF CLEANLINESS (ALL 58 PATIENTS) 
Of the whole group 48 patients were (reasonably or very) content with their level of 
cleanliness, although 10 patients were not satisfied or only moderately content (table 3). 
Of the 10 patients who were not content, four had the idea that they tried everything to 
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obtain a better level of cleanliness but did not consider colostomy and four thought they 
did not try everything and even considered colostomy once. One patient admitted he did 
not try everything to achieve better cleanliness and did not consider colostomy. One 
patient who did not soil at all was not content, because he has to prevent soiling by using 
the toilet once or twice after defecation. 
DISCUSSION 
In this series of 58 adult patients who had formerly undergone surgery for high anorectal 
atresia, we found five different main modes of regulating defecation. As we reported 
previously, these patients came to their final mode of defecation regulation at a median 
age of 15 (range, 5 - 3 1 ) years.1 Except for patients with an ileostomy or colostomy, no 
matter what mode of regulation is chosen, many patients sometimes soil small amounts, 
and a few often soil seriously. However, patients who do nothing to regulate defecation 
soil much more frequently. When patients sometimes suffer from soiling, this occurs, 
especially when the consistency of feces is (very) loose or under special circumstances 
like stress, sports-activities, or heavy lifting.1 In many cases, evacuation did not seem to 
be an important problem. In view of the anatomic defects, the impaired feeling of urge, 
discrimination, and ability of holding back feces, one can argue whether these results are 
optimal for these patients or that they could be better. 
Most patients with anal defecation indicate that they are content with the current level of 
cleanliness. Apparently the patients themselves consider the way they regulate defecation 
at present as acceptable. Even four of the six patients who suffer greatly from soiling are 
content The fact that patients are content with their current level of cleanliness is for 
some a reflection of acceptance of their handicap, because they suppose that there seems 
no better way. Others, however, have taken a defeatist attitude. They told us they think 
that new (para)medical advice is of no use. 
Of our population, only one patient is successful in remaining clean without any adjust-
ment to prevent soiling. This indicates that the vast majority of the patients with high 
anorectal atresia (almost) daily will be confronted with preventing the loss of feces and 
being aware that soiling might happen. Therefore, these patients should be considered as 
people who have to cope with a (major or minor) handicap. However, the adults in our 
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study had to learn their defecation regulation, more than one-half of them without 
professional support, by trial and error.1 Also, Vandvik and 0degaard* reported that toilet 
training in children with anal atresia often is less consistent than in children without 
anatomic defects, because it is unclear for the parents what can be expected or the parents 
hope the child will 'outgrow' iL These facts indicate that, in the past, patients with high 
anal atresia did not receive adequate instructions and have been left on their own 
resources. Knowing this, we wonder whether it would be possible to improve defecation 
regulation and minimize soiling for more patients. Perhaps optimal results could also be 
achieved at younger ages than currently possible. We suggest that results will improve by 
(re)-teaching patients to empty their bowel appropriately, according to a defecation regu-
lation program, optimally adjusted to each individual patient For some patients, it might 
be helpful to leam optimum self-control by a behavior modification program in a multi-
disciplinary approach (medical and behavioral), for example, as described by Shepherd et 
al.7 This biofeedback could be a useful additional method to teach patients to apply proper 
defecation dynamics and holding-up techniques. Other patients might be helped by a 
structured bowel management program using bowel irrigations or enemas. Peña8 described 
his experience with patients who suffer from fecal incontinence after a previous operation 
for imperforate anus. He postulated that 95 percent of his patients improved dramatically 
their quality of life and most of the time remain clean by applying a well-instructed bowel 
management program. An easier and more effective way might be the newer form of 
antegrade colonic enema by a Malone stoma.9,10 
To achieve better fecal continence, one could also consider additional surgery. However, 
we learned from the literature1112 and from our own experiences that results of additional 
surgery such as levatorplasty or graciloplasty are uncertain. Nevertheless, some patients 
may improve by additional Posterior Sagittal AnoRecto Plasty operation." Recently, 
Baeten et al.14 reported a new technique using electrostimulated graciloplasty, claiming 
continence in five of nine patients with anorectal atresia. However, this method still must 
prove its value over a longer period of time. 
When all conservative treatments have been tried and continence-improving operations 
have been considered or performed and still results are not acceptable to the patient, a 
final option for some patients could be a colostomy. However, this decision must be well-
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considered, because it is more or less a definitive solution. On one hand, one can imagine 
that patients who used to suffer greatly from soiling and tried everything to achieve better 
fecal continence, even by undergoing additional surgery, are content with their colostomy 
(as is the case with 2 patients in our study who decided to have a colostomy at age 19). 
On the other hand, one must keep in mind that patients who receive a colostomy at 
younger ages do not have the opportunities to try to regulate defecation in a more natural 
way (as is the case with 5 patients in our study who received an ileostomy or colostomy 
between their 3rd and 14th year of life). Moreover, they are not able to make this decision 
for themselves. 
CONCLUSIONS 
No matter what mode of regulation is chosen by patients with high anorectal atresia, many 
patients with anal defecation suffer from soiling more or less. Nevertheless, most patients 
are content with their level of cleanliness. In view of the trial and error method and the 
lack of professional support in learning defecation regulation in these patients, we assume 
that effectiveness can be improved for some of them. It seems important to us to offer pa-
tients a structured learning-program with professional support, so patients may learn to 
defecate according to a stepwise protocol, starting with the most natural way of defecation. 
Each step should be carefully evaluated at regular intervals with respect to effectiveness 
on soiling and constipation. In our opinion, this seems the most adequate way to find the 
optimal mode (earlier and better) of defecation regulation for patients with (high) anorectal 
atresia. 
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ABSTRACT 
Surgical correction of AnoRectal Malformations (ARM) has underwent a change by the 
introduction of the Posterior Sagittal AnoRecto Plasty (PSARP) since the early 1980s. 
Before that time, socalled 'high' ARMs were surgically treated by the abdomino perineal 
pullthrough technique, whereas the 'low' ARMs were treated by transposition or anoplas-
ty. In very simple forms, as anterior displaced anus or anal sténose, only dilatations were 
performed. 
We evaluated defecation function of 118 patients between 3 and 19 years of age with 
different kinds of ARM. Studied were voluntary bowel movements, constipation, and 
soiling. For each aspect points were accredited. By adding the separate scores, a general 
score for defecation function per patient was calculated, ranging from 7 points (excellent) 
to 0 points (very poor). Data are presented for each subgroup of patients, according to 
level of fistula and kind of surgical technique that was performed to repair the ARM. 
More patients with severe malformations have no or only partial voluntary bowel move-
ments and suffer from serious or continuous soiling in contrast to patients with simple 
malformations. Patients with constipation are observed throughout the whole spectrum of 
ARM. 
None of the patients operated on by pullthrough technique showed normal voluntary bowel 
movements and all soiled seriously or continuously. Patients with comparable malformati-
ons operated on by PSARP perform better, as demonstrated by the fact that some of these 
patients have normal voluntary bowel movements and only minor or no soiling. 
From the results of this study, we conclude that, in general the less severe the malforma-
tion the better the functional results to be expected. Besides soiling and loss of feces 
constipation is also considered to be a main problem in ARM patients. Constipation is 
encountered throughout the whole spectrum of ARM patients and seems to be a part of the 
functional imperfections of the ARM itself rather than a result of operative technique. 
With respect to operative technique seems PSARP technique to offer better defecation 
function than the pullthrough in patients with comparable severe malformations. In 
patients with vestibular fistulas, PSARP offers equal results as transposition. From this 
series, we cannot draw conclusions about the most suitable technique for the whole range 
of perineal fistulas. Patients with the simplest ARMs show the best functional results, thus 
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anoplasty and anal dilatations seem to be excellent techniques for these forms. 
INTRODUCTION 
AnoRectal Malformation (ARM) is a complex congenital defect of the anorectum and 
adjacent structures and consequently the defecation function is often disturbed. 
In 1980, consensus was achieved on the great variety of this anomaly in the so-called 
Wingspread classification with a division in high, intermediate and low forms, in relation 
to the puborectal sling.14 Later, Peña proposed that ARMs should be considered as a 
spectrum of defects in stead of separate entities.11 This was based on his large experience 
of explorations in all kinds of ARMs by means of the posterior sagittal anorectal plasty 
(PSARP) technique. 
In the early 1980s, the general accepted approach for high and intermediate malformations 
was an abdomino-sacral-perineal operationtechnique. With the PSARP, exact exposure of 
the anatomic structures (pelvic floor muscle complex, fistula, and rectal pouch) is possible. 
By this midsagittal approach, damaging of precarious structures could easily be avoided 
and a more precise positioning of the rectal pouch within the muscle complex is attainable 
in contrast to the former pullthrough techniques. 
Expectations for improvement of functional results were high. Soon this technique has 
gained great popularity among many pediatric surgeons all over the world. Upto now 
several reports appeared in the literature describing varying functional results obtained 
with this technique.1·6·7·9·1013·15 
In our clinic, patients with severe malformations were operated by pullthrough technique. 
Since 1984 we adopted the PSARP technique. For patients with less severe malformations 
we used transposition, perineal exploration, anoplasty or simple dilatations. Somewhat 
later, we also started to use PSARP for vestibular fistulas and some perineal fistulas. Since 
that time transposition and perineal explorations are not used any longer. Anoplasty and 
anal dilatations are still performed for the simplest forms of ARM. 
The purpose of this study is to investigate the functional results after surgical correction of 
the ARM in the patients referred to our clinic during the last 20 years. Furthermore, we 
wondered whether introduction of the PSARP-technique have lead to better results in 
comparable subgroups of patients. 
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PATIENTS AND METHODS 
To evaluate the functional results only patients of 3 years of age and older were studied. 
Therefore, medical records and the surgical reports of patients who were referred to the 
Pediatric Surgical Department of the University Hospital Nijmegen because of an ARM 
between 1974 and 1993 were studied. Twohundred and forty-one patients were reviewed 
with respect to details about the ARM and the surgical correction. Thirtythree patients 
died in relation to other congenital defects than the ARM. Fiftythree patients were lost to 
follow-up, mainly patients with simple forms of ARM. Six patients refused to participate. 
Patients with Vesico Intestinal Fissure (n=12), severe mental retardation (n=7), spina bifida 
(n=2), and patients who underwent a secondary operation to improve fecal continence 
(n=10) were excluded. Finally 118 patients, all above 3 years of age, were available for 
evaluation. Table 1 shows the demographic data of the studied population and the number 
of patients with sacral abnormalities are listed. 
Table 1. Number of patients, median age [range] in years, and number of patient with an 
abnormal sacrum (abs) according to the level of the fistula and the kind of surgical techni­
que. 
VP 
PC 
UF 
VAF 
?H 
TSF 
NF 
VEF 
PF 
ADA 
AS 
RS 
RA 
pull through 
η age [range] abs 
3 18.1 [18] 
1 18.1 1 
3 12.4(12-15] 1 
postenor sagittal anorectop­
lasty 
D age [range] abs 
4 7 3 (4-12] 2 
2 6 3 [4-8] 1 
19 6.0 [3-12] 8 
5 6.4 [6-9] 2 
1 3.6 
9 6.8 [3-11] 2 
9 4.3 [3-9] 2 
2 6.7 [6-8] 1 
1 6.1 
2 5.1 [4-6] 
perineal exploration 
η age [range] abs 
1 11.6 
1 9.5 
1 6.9 
1 18.4 
transposition' 
anoplasty* 
dilatation* 
η age [range] abs 
5' 123 [9-17] 1 
45* 10.4(3-19] 2 
2" 9.9 [5-14] 
1' 7.5 
VF=vesical fistula, PC=persistent cloaca, UF=urethral fistula, VAF=vaginal fistula, ?H=rectal pouch above the levator-
muscle-complex but level of fistula is unknown, TSF=transscrotal fistula, NF=rectal pouch within the levator-muscle 
complex without a fistula, VEF=vesnbular fistula, PF=perineal fistula, ADA=antenor displaced anus, AS=anal stenosis, 
RS=rectal stenosis, RA=rectal atresia. 
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Defecation function of the patients was investigated by a questionaire at the regular 
follow-up visit From a few patients information was retrieved by telephone. Investigated 
were voluntary bowel movements10 (absent, partial, normal), constipation (severe, 
moderate, none), and soiling (continuous, serious, little, none). Points were accredited 
according to the obtained results. Table 2 shows a description of the gradation of each 
evaluated item and how points are accredited. By adding the separate scores a general 
score for defecation function per patient was calculated, ranging from 7 points (excellent) 
to 0 points (very poor). 
Table 2. Graduation of voluntary bowel movements, constipation, soiling and the accredi-
ted points. 
Voluntary Bo-
wel Movements 
Constipation 
Soiling 
0 points 
Absent 
(no feelings of urge, 
no voluntary control) 
Severe 
(need for regular bo-
wel-irrigation or ene-
mas) 
Continuous 
1 point 
Partial 
(sometimes feeling of urge, or de-
fecation with the help of stimula-
ting laxatives) 
Moderate 
(manageable with diet, oral laxati-
ves or sometimes need for enema 
or bowel-irrigation) 
Serious 
(> twice a week, but not continu-
ously) 
2 points 
Normal 
(feeling of urge and spon-
taneous defecation, wit-
hout adjuvant therapies) 
None 
Little 
(S twice a week) 
3 points 
None 
Data are presented for each subgroup of patients according to level of fistula (vesical 
fistula, persistent cloaca, urethral fistula, vaginal fistula, transscrotal fistula, rectal without 
a fístula, vestibular fistula, perineal fístula, anterior displaced anus, anal stenosis, rectal 
stenosis, rectal atresia), and kind of surgical technique that was performed to repair the 
ARM (pullthrough, posterior sagittal anorectoplasty, perineal exploration, transposition, 
anoplasty, dilatation). 
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RESULTS 
VOLUNTARY BOWEL MOVEMENT (VBM) 
The more serious the ARM the less patients with normal VBM are encountered. All 
patients with anterior displaced anus, anal stenosis, rectal atresia, and rectal stenosis have 
normal VBM. 
It appears that none of the patients operated on by the pullthrough technique have normal 
VBM, whereas some patients with comparable ARMs operated on by PSARP have normal 
VBM. See table 3a. 
Table 3a. Number of patients with normal (n), partial (p), or absent (a) voluntary bowel 
movements according to the level of the fistula and kind of surgical technique. 
VF 
PC 
UF 
VAF 
?H 
TSF 
NF 
VEF 
PF 
ADA 
AS 
RS 
RA 
Pullthrough 
o p a 
1 2 
1 
2 1 
PSARP 
η ρ a 
1 3 
2 
7 6 6 
2 3 
1 
4 3 2 
6 2 1 
2 
1 
2 
perineal exploration 
η ρ a 
1 
1 
1 
1 
transposition 
o p a 
4 1 
anoplasty 
η ρ a 
41 2 2 
1 
dilatation 
η ρ a 
2 
CONSTIPATION 
Constipation is seen throughout the whole spectrum of ARM. In the range from vesical 
fistula to vestibular fistula, 50% or more of the patients suffer from constipation. While in 
the range from perineal fistula to rectal atresia constipation is seen in less than 30% of the 
patients. Patients with comparable ARM suffer less frequently from constipation when 
they are operated on by pullthrough than by PSARP. Also with the other operative 
techniques a large number of patients with constipation is seen (>50%), except for 
anoplasty in which only 26% of the patients showed constipation. See table 3b. 
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Table 3b. Number of patients with no (n), moderate (m), or severe (s) constipation 
according to the level of the fistula and kind of surgical technique. 
VF 
PC 
UF 
VAF 
?H 
TSF 
NF 
VEF 
PF 
ADA 
AS 
RS 
RA 
Pull through 
o m s 
2 1 
1 
2 1 
PSARP 
η m s 
2 1 1 
1 1 
9 6 4 
1 4 
1 
3 5 1 
4 5 
1 1 
1 
2 
perineal exploration 
η m s 
1 
1 
1 
1 
transposition 
D m Б 
3 2 
anoplasty 
η ш s 
35 7 3 
1 
dilatation 
o m s 
1 1 
SOILING 
Overall, 60/118 patients suffer form soiling. In general, the more serious the ARM the 
more patients with soiling are observed. Patients with anterior displaced anus, anal 
stenosis, and rectal atresia do not suffer from soiling, except for one patient with rectal 
stenosis. More patients operated on by pullthrough than comparable patients operated on 
by PSARP soil seriously or continuously. See table 3c. 
Table 3c. Number of patients with no (n), little (1), serious (s), or continuous (c) soiling 
according to the level of the fistula and kind of surgical technique. 
VF 
PC 
UF 
VAF 
?H 
TSF 
NF 
VEF 
PF 
ADA 
AS 
RS 
RA 
Pullthrough 
η 1 s с 
1 2 
1 
1 2 
PSARP 
D I S C 
1 3 
2 
2 3 10 4 
1 1 3 
1 
4 1 3 1 
5 3 1 
1 1 
1 
2 
perineal exploration 
n i s с 
1 
1 
1 
1 
transposition 
η 1 s с 
4 1 
anoplasty 
D i s c 
33 6 6 
1 
dilatation 
n 1 s с 
2 
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GENERAL SCORE FOR DEFECATION FUNCTION 
For each subgroup of patients, median score and range of general defecation function are 
listed in table 4. It appears that the more serious the ARM the poorer the defecation 
function. Two patients with perineal fístulas and operated on by PSARP had low scores. 
Table 4. Median score [range] of patients for defecation function according to the level of 
the fístula and kind of surgical technique. Numbers in superscript are number of patients 
in the group. 
VF 
PC 
UF 
VAF 
7H 
TSF 
NF 
VEF 
PF 
AD 
A 
AS 
RS 
RA 
pull through 
2.0 [2-3]» 
3.0' 
3.0 [2-3]5 
posterior sagittal anorectoplasty 
1.5 [0-61* 
1.0 [0-2]2 
4.0 [0-7]" 
4.0 [3-6]' 
6.0' 
4.0 [0-7f 
6.0 [2-7]' 
2.5 [ Ы ] 2 
5.0' 
7.0 [7.0]2 
permeai exploration 
5.0' 
7.0' 
3.0' 
6.0' 
transposition 
7.0 [4-7]' 
anoplasty 
7.0 [2-7Г-5 
7.0' 
dilatation 
65 [6-7]2 
0 = very poor function, 7= excellent defecation function. 
DISCUSSION 
The assessment of functional results of the treatment of ARM patients is neither an easy 
nor a simple task. Among pediatric surgeons, there is no agreement about how defecation 
function should be assessed. Different classifications of patient material are used and the 
age at which evaluation should be performed is not settled, although the age at which 
evaluation takes place can make quite a difference in functional result. 
Furthermore, one can wonder whether defecation function of ARM patients should be 
compared with matched healthy individuals as Rintala did, using an extensive list of items 
in the somatic and psychosocial areas." Or whether a simple scoring system for inconti­
nence, i.e. the Kelly score, will suffice.16 Or whether a compact definition of continence 
('the ability both to hold normal stools and evacuate completely at place and time of 
choice'), as used by Mulder et al. in a dichotomic way (yes or no), is enough' 
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In this study, assessment was done with the help of Peña's definition of voluntary bowel 
movements together with evaluation of holding up and evacuation functions.10 However, in 
contrast to Peña, we evaluated the functions while adjuvant therapies were continued. In 
our evaluation, voluntary bowel movements and evacuation can only be scored 'normal' 
and given maximal points when no additional medication or enemas/bowel washouts are 
used. Problematic, as always, is the definition of soiling. For us, the most important 
criterion is whether there is involuntary loss of feces or not. If any involuntary loss exists, 
this is graduated based on the frequency of loss rather than on the amount. To assess 
whether evacuation is sufficient or whether there is some form of constipation, is even 
more problematic. Univocal definition of constipation does not exist and defecation habits 
vary greatly among normal persons. At this moment we rely upon information provided by 
the parents and upon physical examination by the doctor, together leading to an opinion 
whether evacuation is sufficient or not. 
By accreditation of points for voluntary bowel movements, holding up and evacuation we 
scored defecation function for each patient in order to be able to compare patients with the 
same ARM operated with different techniques or with each other in one operative group. 
Different surgical techniques were used to correct the ARM, but this strongly correlates 
with the severity of the malformation. However, the PSARP technique replaces the older 
pullthrough technique, the transposition operation and a part of the anoplasties and is used 
for a wide range of ARM's at this moment. Because nearly the whole spectrum of ARM 
is represented in the PSARP group, it is just here that it can be seen that defecation score 
is best at one end of the spectrum of ARM's (rectal atresia) and decreases towards poor 
function at the other end (persistent cloaca, vesical fistula). When we look at other 
operative groups it is obvious again that in severe malformations (fistula at a high level 
and for which a pullthrough operation was performed) that defecation score is low, while 
in less severe malformations (fistula at a lower level or no fistula and corrected by 
transposition, anoplasty or dilatation) defecation score is quite good. This suggests that 
functional results are more likely to depend on the severity of the ARM than on the 
operative technique used. Absence of voluntary bowel movements and serious deficiency 
in the holding up function are mainly encountered in the severe forms of ARM and hardly 
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in the less severe forms. In contrast constipation, which means a deficiency in evacuation, 
can be observed in more than 50% of all ARM patients. One may argue that the operative 
technique has to be blamed, because constipation is less in the pull through and anoplasty 
group and more in the PSARP group. We believe that not only the absence of sfincter 
structures but also pathologic innervation plays an important role and hence evacuation 
may be as problematic as holding up. In this series we did not observe that constipation is 
inversely proportional to incontinence as Pena found11. Correlation between sacral 
anomalies and poor function are known, but whether innervation at the level of the bowel 
plexus plays an important role, as suggested by Holschneider, needs further exploration.6 
Anyway, constipation should be anticipated in every ARM patient. Timely and proper 
treatment of constipation is necessary to avoid megarectum and incontinence as a result of 
fecal stasis and overflow (paradoxal diarrhea). 
In our study, the change of operative technique from pull-through to PSARP shows 
improvement in voluntary bowel movement and less serious soiling but more constipation 
within the group of severe ARM's. Based on the findings in this study it appears we 
moved towards some better functional results with the PSARP technique. Some surgeons 
are less positive about the functional improvements which might be expectated from the 
PSARP technique7,9, others are quite optimistic and praise this improvement, even expec-
ting normal bowel functions in the future.12 
In patients without a fistula, we observed slightly better functional results than in those 
with urethral and vaginal fistulas. Peña and Rintala even demonstrated much better results 
in patients without a fistula.10,12 In our series only 2/10 patients without a fistula had sacral 
deformities in contrast to the 11/28 patients with vaginal or urethral fistulas, which may 
explain better functional results in the group of patients without a fistula. Patients with 
vestibular fistulas obtained, in turn, better functional results than the above discussed 
groups. In this group of patients, it seems if there is little difference whether transposition 
or PSARP is used. In the literature, controversy exists in how to approach this kind of 
ARM, ranging from dilatations, cutback, transposition, to PSARP.4,815 In our opinion, in 
vestibular fistulas restorement of normal anatomy is not only of importance for functional 
reasons but also for psychological reasons. At this moment we use PSARP as the standard 
operation in nearly the whole spectrum of ARM. In perineal fistulas we prefer a limited 
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PS ARP and only when the fistula ends within the vincinity of the anal dimple (<1 cm) an 
anoplasty will be performed. This means that the application of the PSARP technique is 
extended at the expense of anoplasty, while pullthrough, perineal exploration and transpo­
sition are no longer used. Dilatations are exclusively performed in anal stenosis or real 
anterior displaced anus. In the latter case both internal and external sphincters are in 
anterior position and anoplasty will interfere with the sphincter function. Because of the 
good functional results obtained with this policy for the simplest forms of ARM, we do 
not think there is any need for a change. 
In conclusion it appears that in general the less severe the malformation the better the 
functional results to be expected. Constipation is encountered throughout the whole 
spectrum of ARM patients and seems to be part of the functional imperfections of the 
ARM rather than a result of the operative technique. As far as operative technique 
concerns it seems that the PSARP technique offers better defecation function than the 
pullthrough technique in patients with comparable severe malformations. In patients with 
vestibular fistulas, PSARP offers equal results as transposition. From this series, we cannot 
draw conclusions about the most suitable technique for the whole range of perineal 
fistulas. Patients with the simplest forms of ARM show the best functional results, thus 
anoplasty and anal dilatations seem to be excellent techniques for these forms. 
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ABSTRACT 
Fifty-eight patients (median age 26.0 years, range; 18.1 - 56.9 years) with an operatively 
corrected high anorectal malformation were evaluated by questionnaire. No patient had 
normal continence for feces; however 84% had a socially acceptable defecation pattern. 
The quality of life (QOL) and general and mental health perception of these patients were 
evaluated. For social functioning and health perception, items from the medical outcome 
study (MOS) were used. QOL and health perception were compared with those of the 
general population. Most aspects of QOL (corrected for age and gender) and mental health 
did not differ from those of the general population. However, the patient population had 
lower educational and general health levels (p<0.01). Twelve percent felt restricted 
socially by their handicap, and 24% never had a lasting relationship. Of the patients who 
had a lasting relationship, 43% noted that the handicap had been disturbing in the relati­
onship. Associated anomalies had no influence on QOL and health perception. QOL, edu­
cation level, and relationships were affected by fecal incontinence. It is possible that more 
more appropiate psychosocial support, eg addressing the implications of the handicap on 
everyday life, would have a positive influence. 
INTRODUCTION 
For children with high anorectal malformations (HAM) hospitalization, treatment, and 
learning to control defecation over a long period have implications for mental and 
intellectual development and cause major problems at home and with respect to social 
life.1,2·3-4 Normal fecal contincence is not achieved in most patients, and the current mode 
of control over defecation is mostly reached during puberty. Little is known about the 
psychosocial consequences for adult patients with operatively repaired HAM.5 
We performed a detailed study6 of 58 patients aged 18 years and older who had been 
operated on for HAM, reviewing the support they had been given in handling their 
difficulties, the quality of life (educational achievement, daily occupation, relationships, 
family aspects, and leisure activities), and the general and mental health perception. 
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PATIENTS AND METHODS 
From the clinical records of pediatric surgical centers in the Netherlands and from patient-
organisations, 80 patients aged 18 and older, bom with HAM, were identified. The 
patients were contacted by phone or by mail. Ten patients refused because they did not 
want to discuss their problems, were too busy, or had had bad experiences with hospitals. 
Eight refused without giving a reason, one was lost to follow-up after consenting, one was 
in hospital with cardiac failure, and two mentally handicapped patients were excluded 
from the study. The final studygroup consisted of 58 patients: 39 men and 19 women ( 
median age, 26.0 years; range, 18.1 to 56.9 years). Associated congenital defects were 
encountered in 80% (table 1). 
Table 1. Demographic data for 58 patients with high anorectal malformation 
number of patients 58 (39 male, 19 female) 
colostomy or ileostomy 7 (4 male, 3 female) 
median age (range) 26.0 years (18.1 - 56.9) 
associated abnormalities 
vertebral 28 (48%) 
renal 26 (45%) 
urinary tract 26 (45%) 
limbs 12 (21%) 
heart 9 (16%) 
other 22 (38%) 
Nearly all patients were visited at home, always by the same interviewer. A detailed 
questionnaire, partly self-structured and partly consisting of standardized questions from 
the medical outcome study (MOS) questionnaire,7 was completed. The self-structured 
items included questions about fecal continence, medical history, and quality of life 
aspects such as education, daily occupation, relationships, family, and leisure activities. 
The MOS-questions concerned general and mental health perception and social functio-
ning. The patient population was compared with the general Dutch population with respect 
to educational level, family aspects, daily occupation, and leisure activities. To correct for 
age, patients were divided into three groups: 18 to 24 year olds, 25 to 34 year olds, and 35 
to 44 year olds. The only patient over 44 years of age, a 56-year-old woman, was 
excluded from the comparison. Because of the skewed gender distribution among patients 
aged 18 to 24 and 25 to 34, these groups were also classified according to gender. Chi-
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square analyses were performed if the expected frequencies in each cell were four patients 
or more. Health perception items were correlated with scores of fecal continence, accor­
ding to Holschneider" and Templeton and Ditesheim.9 The percentages of patients 
participating in work, sports, and other activities were compared with those of the Dutch 
Central Bureau of Statistics (CBS).10 Data were stored and analyzed by Superior Perfor­
ming Statistical Software PC+ (SPSS/PC+ version 4.0, Chigago, IL). For score analysis, 
the Mann-Witney test was used. Differences were significant when ρ < 0.05. 
RESULTS 
SUPPORT 
Irrespective of the mode, 51 patients (91%) reported that they reached their current control 
of defecation at 10 years of age or older, mainly between ages 10 and 18. As far as the 
patients could remember, about half of them received support in achieving control over 
defecation from the (pediatric) surgeon (n=34, 59%) and/or parents (n=27, 47%). Until age 
13, support from the parents consisted mostly of sending the child to the toilet, giving 
dietary restrictions, or performing enemas or bowel irrigations. From age 13 to 18, 21 
patients (36%) still needed this kind of support. Help from others (eg, physiotherapist, 
family doctor, psychotherapist, dietician) to improve continence was only incidental.) The 
parents who received support were satisfied with it. However, 47 patients (81%) thought 
they had to achieve current level of control by themselves. 
QUALITY OF LIFE 
Education and daily occupation 
Because of problems with treatment for HAM and fecal incontinence some of the older 
patients did not attend kindergarten. Difficulties with swimming, showering, gymnastics, 
and camping bacause of incontinence were encountered by 50 patients (86%) during 
primary school and 29 patients (50%) during secondary school. School absences because 
of temporary increases of incontinence (eg, when having diarrhoea) were remembered by 
29 patients (50%) when they were at primary school. Only 18 patients (31%) remembered 
this happening in secondary school. 
The highest completed education level is divided into two groups: low (primary school; 
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secondary school, low and middle) and high (secondary school, high; college and/or 
university). In comparison with the Dutch population the education level was lower for the 
patients. In all statistically evaluated groups, the difference was significant (p < 0.01) 
(table 2). Education level did not correlate with associated anomalies. 
Daily occupation was subdivided into the following categories: working, looking for work, 
studying, being a homemaker, being unfit for work, and other. Compared with the Dutch 
population, there were no striking differences between the observed and the expected 
frequencies. Three female homemakers were considered unfit for work. Only three patients 
are limited to partirne work because of their handicap (table 2). 
Relationships 
Twentythree patients (40%) had problems making friends until age 13. As they grew older 
(13 to 18), fewer patients encountered such problems; currently, only three (5%) would 
like to have more friends. According to the MOS questionnaire, seven patients (12%) had 
poor scores for associating with others. Females scored significantly poorer than males. 
At time of the study, 14 patients (24%) had never had a lasting relationship; nine believed 
this was becasue of the anorectal malformation. The mean age of these patients did not 
differ from that of patients who had had a relationship. Of the remaining 44 (76%) who 
have had or still have a lasting relationship, 19 (43%) reported that there were problems in 
the relationship owing to the anorectal malformation. The most frequently mentioned 
reason was concern that he/she was a burden to the partner because of the many re-
strictions (eg, extra washing, no camping). Two patients (one male, one female) reported 
ending a relationship because of sexual problems relating to the anorectal malformation. 
Patients try to conceal this handicap. Only close family and, during primary school, tea-
chers knew of the patients' problems with fecal incontinence. Few informed current 
friends, neighbours, or colleagues about their handicap. What the told them was mostly 
incomplete, eg, they mentioned the handicap but not the incontinence. 
Family aspects 
With respect to household composition (living with partner, with children, alone, or other) 
there were no striking differences between the Dutch population and the patients. Eight pa-
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tients (five males, three females) have children of their own, and one woman adopted two 
children (a pregnancy would have involved too many risks because of the impaired functi­
on of her single kidney). One patient became pregnant by in vitro fertilisation, and another 
was trying to become pregnant by this method. The first child of one of these patients was 
delivered vaginally; all other children were delivered by cesarean section. 
Leisure activities 
Until 13 years of age, 35 patients (60%) were members of sporting associations, and 24 
patients (41%) were members of nonsporting associations (eg, Brownies, choir). Nineteen 
of the 35 members (54%) of sporting associations and only five of the 24 members (21%) 
of nonsporting associations experienced problems related to fecal incontinence. From 13 to 
18 years of age, participation in sports and other activities was similar (33 and 20 patients, 
respectively). However, the percentage of those involved in sports having problems related 
to fecal incontinence decreased from 54% to 25%. 
Table 2. Observed (O) and Expected (E) frequencies accoring to age and gender 
Education level 
low 
high 
Daily occupation 
working 
looking for work 
student 
homemaker 
unfit for work 
other 
Family aspects 
living with partner 
living in household with children 
living alone 
other 
Organized leisure activities 
sports 
other 
18 - 24 years 
male female 
n=15 n=8 
О 
11 
4 
8 
-
7 
-
-
-
1 
11 
1 
2 
5 
3 
E О 
6' 5 
9 3 
7 3 
1 
6 S 
. 
. 
1 
3 2 
10 5 
2 1 
-
3 2 
2 0 
E 
3 
5 
4 
-
3 
1 
-
-
3 
4 
1 
-
1 
1 
2 5 - 3 4 
male 
n=19 
О 
10 
9 
17 
2 
-
-
. 
-
7 
9 
3 
-
6 
8 
E 
5* 
14 
17 
1 
1 
-
-
-
6 
9 
4 
-
2 
1 
years 
female 
n= 
О 
5 
1 
3 
-
-
3' 
3 ' 
-
4 
2 
-
-
1 
1 
6 
E 
2 
4 
3 
-
-
3 
-
-
2 
4 
-
-
-
-
35 - 44 yi 
male, feri 
n=9 
О 
7 
2 
6 
-
-
3 
-
. 
3 
5 
1 
-
4 
5 
sars 
•ale 
E 
4' 
5 
6 
-
-
3 
-
. 
1 
7 
1 
-
2 
1 
' ρ < 0 05 for education level observed versus expected 
' refers to the same females 
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HEALTH PERCEPTION 
With regard to the current health, 20 patients (34.5%) had poor scores; the expected 
frequencie for the general population (MOS) is 12 patients (p<0.01). With respect to 
mental health (eg, feeling nervous, downhearted, unhappy, less calm/peaceful), 17 patients 
(29%) scored poorly; the expected frequency is 11 patients (p>0.05). Scores for general 
and mental health did not correlate with those for fecal continence, and no correlations 
were found between health perception and associated congenital anomalies. 
DISCUSSION 
SUPPORT 
As noted by Nixon," most of our patients' final control over defecation was achieved 
during puberty. Most felt they had to find the current mode of control by themselves, with 
some support from their surgeon or parents. When we consider that anal atresia is still a 
very uncommon malformation (1 in 3,300 live births),12 it is not surprising that patients 
who were operated on more than 18 years ago had little support or helpful information in 
finding a mode to control defecation. At that time, about half the patients were treated in 
general surgical departments, not in pediatric surgical centers. Consequently, less appropri-
ate support for patients and parents was to be expected. We suppose that more organised 
medical and social support, with the help of a patient-organization, will make information 
more easy accessible and more appropriate for patients and parents. We expect that with 
the current modem treatment modalities from psychotherapists and physiotherapists, such 
as biofeedback, the eventual level of control over defecation will be improved and will be 
achieved earlier in childhood. 
QUALITY OF LIFE 
Education 
Recent studies,3,4 emphasize the influence of the number of hospitalizations and operations 
on the mental and intellectual development of children. In our study, the number of 
operations did not correlate with level of education. Ginn-Pease et al" reported normal 
intellectual ability in patients with anorectal malformations. In our study, intellectual 
capacity was not evaluated; however, overall, the patients' education level was lower than 
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that of the Dutch population. Some patients by stayed away from school or were unwilling 
to continue education because of the problems related to fecal incontinence. 
Relouons 
A considerable number of patients (24%) never had a lasting relationship; half ascribed 
this to the anorectal malformation. Until age 13, 40% had problems making friends, which 
could have an effect on their self-image and influence the development of lasting relati­
onships in later life. Vandvik and 0degaardl and Schneider,2 postulate that parents have an 
important role in building a positive self-image. 
Family aspects 
Only three females have children of their own. Because of the small number and the 
relatively young age of the study population, it could not be determined whether the 
patients have more difficulty becoming pregnant (the mean age at which Dutch women 
deliver their first child is 27.5 years).10 
Considering the various quality of life aspects, it is clear that close attention must be paid 
to psychosocial counselling and prevention. 
HEALTH PERCEPTION 
When we examined incontinence scores or the number of anomalies per individual in 
relation to health perception, no positive correlations were found. We are unable to explain 
this incongruity. 
In conclusion, it is clear that education level and relationships were affected by fecal 
incontinence. The question arise as to whether more appropiate psychosocial support con­
cerning the implications of the handicap on everyday life will improve these. 
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ABSTRACT 
Parents play a crucial role in the life of a child suffering from an Anorectal Malformation 
(ARM) since it is their guidance that may contribute to the degree in which the child 
leams to cope with his or her disability. This has led us to investigate whether they 
experience stress in parenting such a child. We also asked ourselves if we could identify 
somatic or behavioural characteristics in the child that influence the parenting stress. 
We conducted our study with the parents of 109 children (69eT, 40?; median age 5.9 years; 
range 1 to 18 years) with an ARM (58 low, 10 intermediate, 41 high; Wingspread 
classification.25 
The Nijmegen Questionnaire on Childrearing Situations (NQCS) was used to investigate 
the existing parenting situation. Behavioural characteristics of the children were studied by 
means of the Child Behaviour Checklist (CBCL) and the Teacher Report Form (TRF). In a 
semi-structured interview we investigated how parents experience the implications of the 
disability in everyday life with their child. 
Our study shows that, as far as the perception of parenting stress is concerned, parents of 
children with an ARM do not differ from parents with healthy primary school children. 
Within the group of parents with ARM-afflicted children the parents of older, incontinent 
children experience relatively more parenting stress, especially when the child concerned 
is male. With regard to the children's behaviour, the group of parents and teachers under 
investigation do not report a higher incidence of deviant behaviour than normal. However, 
when individual parents do observe difficult behaviour in their child, they find this harder 
to deal with than the incontinence for faeces. With respect to the implications of the 
disorder for their everyday lives, parents are, however, concerned and indicate a need for 
specific counselling. 
We conclude that having a child with a somatic affliction, in this case an ARM, does not 
automatically imply that the parents experience childrearing problems. 
However, certain groups of parents are more at risk, viz. parents with older, incontinent 
sons, and parents with children exhibiting behavioural problems. In addition, our study 
shows that parents do have difficulties in coping with the implications of the disorder and 
express a need for support. We feel that patient care can be improved, if aid is tailored to 
these specific problems. 
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INTRODUCTION 
The birth of a child with an anorectal malformation (ARM) causes a great deal of anxiety 
for the parents and may have many implications for the children themselves. The idealized 
image of a perfect baby parents may have had is instantly shattered. All of a sudden, they 
have to cope with the unexpected situation of having a child with an ARM and the conse-
quences of the disorder, such as hospitalization, possible other congenital defects, and 
surgical treatment.717 
Depending on the severity of the malformation, the ARM will either be corrected 
immediately after birth or a temporary colostomy will be constructed, followed by two 
additional operations (i.e. correction of the ARM and closure of the colostomy). After the 
surgical treatment, parents have to learn to perform anal dilatations or to deal with a 
colostomy. Once the child has anal defecations, it is possible that, contrary to expectations, 
constiaption develops and it will need oral or even anal medication. Growing up, the child 
may experience difficulties or even fail in trying to become continent for faeces, which 
will become even more problematic when the child starts to attend school. 
In clinical practice, attention is mainly focused on the physical aspects of the disorder. 
Psychosocial aspects do not form part of the standard interview at the outpatient clinic. If 
they are discussed at all, it is usually on the parents' initiative. 
We learn from the literature, however, that a chronic affliction heightens the risk of 
psychosocial problems, for both the child and its parents. For an infant, major events such 
as long-term hospitalization or invasive medical treatment (surgery, dilatations), constitute 
risk factors for the cognitive and socio-emotional development, as well as for the 
establishment of the parent-child relationship.3·10,11 As the child grows older, a fear of and 
worries due to incontinence may have negative effects and increase the risk of psychosoci-
al dysfunctioning in children with an ARM.2·3·4,6·11·1*27 In adolescents and adults with an 
ARM a lower quality of life is described in relation to incontinence. This lower quality of 
life manifests itself not only in problems with developing or maintaining friendships or 
intimate relationships, but also in the level of education and the development of professio-
nal careers.819·20 
Parents play a crucial role in the life of their child. It also depends on the upbringing they 
offer whether their child develops an adequate coping behaviour with respect to his or her 
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disability.12 Therefore we thought it useful to make an attempt at providing an outline of 
the parenting task they are faced with. The questions we put ourselves were: 
1. Do parents experience stress in parenting a child with an ARM? 
2. Can we identify somatic or behavioural characteristics of the child that influence 
the parenting stress? 
The answers to these questions could aid us in finding more effective ways of dealing 
with these psychosocial problems and the requests from parents and children and thus lead 
to an improvement of patient care. 
PATIENTS AND METHODS 
The parents of 174 patients, who had been referred to the Pediatric Surgical Department of 
the University Hospital Nijmegen in the Netherlands in connection with an ARM, were 
contacted by mail. Parents of children who had died (owing to other congenital defects) 
were not approached. Thirty-five ARM patients (30 low, 2 intermediate, 3 high; Wingspre-
ad classification)25 were lost to follow-up. Thirty parents of children with ARM (20 low, 1 
intermediate, 8 high) declined to participate, among other reasons because they no longer 
experienced any consequences of the ARM with their child, or because they were not 
motivated. In the end the parents of 109 patients (69<i\ 40?; median age 5.9 years, range 
1-18 years) with ARM (58 low, 10 intermediate, 41 high) participated in the study. 
Details of the ARM and Additional Congenital Defects (ACDs) were extracted from the 
surgical report or the medical records. For analytical purposes we classified ARM in high, 
intermediate, and low according to the Wingspread classification.25 Faecal continence was 
evaluated on a 3-point rating scale for soiling (never, sometimes, often). Scoring was 
performed while the children were still undergoing adjuvant therapies. Normally, children 
are expected to be continent for faeces and urine (during the daytime) at the age of four, 
which is why we divided the patients into two groups; one consisting of children under the 
age of four and the other of children over the age of four. ACDs, observed in 67% of the 
patients, were categorized in degrees of severity according to a consensus among three 
pediatric surgeons. The criterion used (the consequences of the ACDs for daily life) 
resulted in four categories: none/minimal (e.g. eartag), minor (e.g. agenesis of one kidney, 
duodenal atresia), mediate (e.g. reversible vesico-urethral reflux, ribanomalies), or major 
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(eg. severe cardiac malformations, severe deformities of the urogenital tract). Patient 
characteristics, i.e kind of ARM, severity of ACDs, and degree of faecal and urinary 
continence, are listed in table 1. 
Table 1. Patient characteristics classified according to the severity of the anorectal 
malformation (ARM) (Wingspread classification). 
number of participants 
# • * 
seventy of ACDs 
ml 
minor 
mediale 
major 
faecal continence 
never soiling 
sometimes soiling (S 3 times a week) 
often soiling (> 3 times 
colostomy 
unnarv continence. 
day + night/day 
incontinent 
urostoma 
a week) 
low 
58 
29 29 
30 
12 
9 
7 
< 4 yrs 
n=16 
3 
2 
11 
-
3 
13 
-
2: 4 yrs 
n=42 
31 
4 
7 
39 
2 
1 
intermediate 
10 
9 1 
1 
5 
2 
2 
< 4 yrs 
n=4 
-
-
4 
-
-
4 
-
£ 4 yrs 
n=6 
4 ' 
-
2 
-
5 
1 
-
high 
41 
31 10 
5 
13 
12 
11 
< 4 yrs 
n=l l 
-
1 
10 
-
2 
9 
-
¿ 4 yrs 
n=30 
4" 
3 
22 
1 
18 
11 
1 
total 
109 
69:40 
36 
30 
23 
20 
42 
10 
56 
1 
67 
41 
2 
' 1 patients clean by means of bowel irrigations 
ь
 3 patients clean by means of bowel irrigations 
Q U A N T I T A T I V E A S S E S S M E N T O F P A R E N T I N G S T R E S S , A T T R I B U T I O N O F T H E E X I S T I N G 
SITUATION, AND EXPECTATIONS TOR SUPPORT 
The Nijmegen Questionnaire on Childrearing Situations (NQCS), in Dutch known as the 
Nijmeegse Vragenlijst voor de Opvoedingssituatie (abbreviated as NVOS) was used to 
investigate the parenting situation at the time of the study.31 This questionnaire consists of 
four parts, each part subdivided into different categories. The first part reflects, in eight 
different ways, the subjective opinions of the parents concerning the parenting stress they 
feel. The second part concerns the way parents judge their own parenting situation. They 
are asked to indicate which of eight descriptions of different parenting situations fits their 
own situation best. In the third section, the attribution of the current parenting situation is 
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investigated. Do parents ascribe their parenting situation, as it is, to causes within 
themselves or to external causes. Fourthly, the degree of satisfaction with the current 
situation, and their needs and expectations for help are investigated. 
The parents filled out the questionnaire at home. The NQCS is a reliable and validated test 
designed for parents of children with behavioural problems or conduct disorders up to the 
age of thirteen, who have turned to child-guidance centres for help.29,30 Since we are 
dealing with children with an ARM, parental care will usually extend beyond this age. 
This is why we thought it justifiable to use the questionnaire for parents of children up to 
the age of fifteen. As far as reliability is concerned: two items had to be deleted because 
of an item-total correlation below 0.30. All remaining items correlated positively with the 
subscales and the scales were reliable (a between 0.71 and 0.92). An α-coefficient higher 
than 0.70 was used as the criterion.15 These results correspond with the construction norms 
of the questionnaire.31 The validity of the questionnaire was evident from different 
analyses that proved the power of the test to differentiate between clinical groups and 
control groups.31 
QUANTITATIVE ASSESSMENT OF BEHAVIOURAL CHARACTERISTICS OF THE CHILD 
The children's behavioural characteristics were studied by means of the Child Behaviour 
Checklist (CBCL) filled out by the parents at home, and the Teacher Report Form (TRF) 
filled out by the teachers at school.1 The CBCL and TRF are applicable to children 
between the ages of four and eighteen. The US normative data are, according to Verhuist 
et al., comparable with the Dutch scores and are used to compute the normalized T-scores 
for all scales.28 Normally, the 95-percentile (T-score > 67) is used as the cut-off point for 
significant clinically deviant behaviour. This cut-off point is also used in this study. 
The 'Total Behaviour Problem Score', the 'Internal Behaviour Problem Score', and the 
'External Behaviour Problem Score' of the CBCL are used to investigate the correlation 
between the child's behaviour and the NQCS-results. 
Q U A L I T A T I V E A S S E S S M E N T O F A R M S P E C I F I C E X P E R I E N C E S 
In a semi-structured interview it was investigated how parents perceive the implications of 
the disability in the daily contacts with their child, such as dilatations, the care of the 
Parenting children with anorectal malformations: implications and experiences 85 
colostomy, hospital visits, faecal incontinence, information-supply, costs, and psychosocial 
sequelae of the ARM for their children (e.g. leisure-time activities, making friends, atten-
ding school, relationships in later life). This interview was based on the experiences of 
pediatric surgeons and psychologists involved in the treatment of patients with ARM in 
our clinic. 
STATISTICAL ANALYSES 
The mean scores of the NQCS were compared with the mean scores of control groups 
consisting of parents of healthy primary school children by conducting t-tests.23" 
Data of the CBCL and TRF were represented in means and standard deviations of the T-
scores. They were binomially compared with US normative data. 
The responses given during the semi-structured interviews were presented descriptively. 
Within the ARM-group univariate (Kruskall Wallis) and multivariate (regression analyses) 
tests were applied to investigate whether and how severity of ARM, faecal and urinary 
(incontinence, ACDs, age, and gender influence the scores on the NQCS, CBCL and 
TRF. Multivariate tests were also used to investigate the relationship between the data 
from the CBCL and the results on the NQCS. Statistically significant differences were 
observed if p<0.05. 
RESULTS 
QUANTITATIVE ASSESSMENT OF PARENTING STRESS, ATTRIBUTION OF THE EXISTING 
SITUATION, AND EXPECTATIONS FOR SUPPORT 
NQCS data of parents of children with ARM (n=99; 6.3 ± 3.6 years of age) were 
compared with data of parents of normal primary school children (n=218; 7.6 ± 2.84 years 
of age). As shown in Table 2, the parents of children with ARM did not experience 
significant stress in parenting their child. On many parenting stress features they were 
significantly more positive than the parents of the control children. With respect to the 
attribution of the current (positive) parenting situation, the parents of ARM children 
indicated more emphatically that they do make sufficient efforts in parenting and do 
possess the necessary skills. The parents of ARM children indicated, even more explicitly 
than the parents of the control children, that they were satisfied with their current 
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parenting situaüon and did not have any expectations for support in parenting their child. 
Table 2. Mean scores' and standard deviations on the Nijmegen Questionnaire on 
Childrearing Situations (NQCS) of the control group, the ARM-group as a whole and the 
subgroups divided according to severity of ARM. 
control ARM 
group group 
subjective parenting stress 
overall 14 21 (4 17) 12 69 (3 34)" 
acceptance 142 ( SO) 1 39 ( 53) 
copmg 1 72 ( 56) 1 53 ( 44)" 
experiencing problems 1 98 ( 60) 1 75 ( 56)" 
change of situaüon 1 74 ( 61) 1 46 ( 47)" 
the chdd as a burden 2 09 ( 74) 1 86 ( 63)" 
managing on one's own 1 85 ( 75) 1 78 ( 66) 
pleasure 1 60 ( 54) 1 38 ( 42)" 
relation 1 80 ( 67) 153 ( 54)" 
opinion on the current 
parenting situation 2 50(106) 2 4 3 ( 9 9 ) 
attributions 
effort self+partner 2 14 ( 55) 1 97 ( .57)" 
ability 2 0 5 ( 61) 181 ( .55)" 
poor share of partner 1 92 ( 86) 1 77 ( 72) 
task difficulty 2 03 ( 75) 1 85 ( 65) 
luck/fate 1 86 ( 68) 2 18 ( 95) 
expectation for help 
satisfaction 3 90 ( 55) 413 ( 50)" 
need for change 2 19 ( 58) 1 90 ( -57)" 
need for help 2 02 ( 71) 1 78 ( 67)" 
expectation for help (internal) 2 52 ( 75) 2 22 ( 73)" 
expectation for help (external) 1 95 ( 63) 1 68 ( SI)" 
ARM ARM ARM significant 
low intermediate high difference 
between 
1184(2 79)" 12 89(211) 13 81(3 95) low/high 
1 29 ( 47) 1 39 ( .56) 1 54 ( 58) 
1 45 ( 36)" 1 6 9 ( 3 1 ) 1 62 ( 53) 
1 59 ( 46)" 1 90 ( 52) 1 94 ( 63) low/high 
1 33 ( 35)" 1 39 ( 36) 1 64 ( 57) low/high 
1 7 1 ( 6 3 ) " 1 9 7 ( 4 7 ) 2 0 4 ( 6 3 ) low/high 
1 64 ( 54) 1 83 ( .56) 1 97 ( 78) low/high 
1 36 ( 38)" 1 27 ( 32) 1 43 ( 49) 
1 46 ( 47)" 1 44 ( SI) 1 64 ( 64) 
2 26( 94) 2 33(71) 2 71(109) 
1 8 7 ( 54)" 2.17 ( 48) 2 05( 62) 
1 77 ( 55) 2.03 ( .54) 1 81 ( 55) 
1 62 ( 65)" 1 92 ( 42) 1 96 ( 84) 
1 72 ( 63) 2 08 ( .55) 1 97 ( 68) 
2 11 (107) 238 ( 76) 223 ( 81)' 
4 20 ( 49)" 4 07 ( 21) 4 04 ( 57) 
1 84 ( 55)" 1 97 ( 33) 1 98 ( 63) 
1 68 ( 63)" 1 81 ( 51) 1 90 ( 75) 
209 ( 69)" 2 1 8 ( 49) 241 ( 80) 
1 56 ( 47)" 1 69 ( 56) 1 85 ( 64) low/high 
1
 the higher the score the worse the result, except for 'satisfaction' 
0 01 5 ρ ¿ 0 05, " ρ < 0 01 significances of the differences between the ARM-groups and the control group 
Univariate analyses demonstrated that the parents of children with high ARM, in contrast 
to the parents of children with low ARM, experienced more stress in parenting their child, 
in particular on the items 'subjective parenting stress' and 'expectations for help' (see 
Table 2). However, the parents of children with both intermediate and high ARM 
perceived the parenting situation the same as the parents of the control children, whereas 
the parents of children with low ARM indicated even less parenting stress than the control 
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group. 
Parents of children who often suffer from loss of faeces, overall express more difficulties 
in parenting their child than parents of children who are not afflicted by faecal incontinen­
ce. However, this does not apply to the separate items of having 'pleasure' and a good 
'relationship' with the child, the parents own parenting 'ability', and the 'satisfaction' with 
the current situation. 
Parents of children with urinary incontinence more often stated that they saw their child 
'as a burden', had a less optimistic 'opinion about the existing parenting situation', judged 
their task to be more difficult, and attributed their situation to 'luck/fate'. They also 
indicated to have more expectations for help for themselves. 
Table 3. Mean scores on the NQCS as a function of gender. 
subjective parenting stress 
overall 13 28 (3.65) 1161 (2.39)" 
acceptance 143 ( .58) 134 ( 43) 
coping 161 ( 47) 139 ( 35)" 
experiencing problems 186 ( 60) 1.55 ( 42)" 
change of situation 1 5 5 ( 5 1 ) 1 2 6 ( 2 9 ) " 
the child as a burden 1 99 ( 63) 1 61 ( -56)" 
managing on one's own 1 85 ( 72) 1 66 ( -52) 
pleasure 139 ( 45) 133 ( 35) 
relation 156 ( 57) 147 ( 50) 
opinion on the current parenting situation 2 60 ( 99) 2 09 ( 93)" 
attribution 
effort self+partner 2 02 ( 59) 187 ( 52) 
ability 1 85 ( 54) 171 ( .57) 
poor share of partner 1 77 ( 67) 1 77 ( 84) 
task difficulty 197 ( 67) 162 ( .57)" 
luck / fate 2 20 ( 86) 215 (1 12) 
expectation for help 
satisfaction 4 05 ( 52) 4 28 ( 45)" 
need for change 2 00 ( 61) 173 ( 45)" 
need for help 189 ( 74) 158 ( 46)" 
expectation for help (int) 230 ( 76) 2 10 ( 65) 
expectation for help (exL) 1 7 4 ( 5 9 ) 1 5 9 ( 5 1 ) 
' ρ * 005. 
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Table 3 shows that the parents of boys experienced more overall parenting stress, had a 
less positive opinion about the existing parenting situation, considered their parenting task 
to be more difficult, were less satisfied, and indicated a greater need for change and help 
in parenting than parents of girls. 
The severity of ACDs, and age played no role of importance in the parents' experiences 
with respect to the task of raising a child with an ARM. 
A multivariate analysis was applied to correct for correlations among variables, such as 
severity of ARM and faecal incontinence. According to this analysis it appeared that, 
especially faecal (in)continence, age and gender interacted with the parenting features on 
the NQCS. These three factors were more predictive for the parenting experiences than the 
severity of ARM, which was no longer of importance in the multivariate analysis. Parents 
of older boys who are incontinent for faeces perceived the parenting of their child the 
most stressful and were less satisfied with the results of their parenting efforts. Parents of 
boys with faecal incontinence had the least positive opinion about the existing parenting 
situation. They viewed the parenting task as more difficult and felt a greater need for 
change in and help with their parenting. On the remaining childrearing features, the 
parents of children, who are incontinent for faeces, more likely tended to have a less 
positive opinion. However, it is important to mention that the experiences of parents with 
ARM-afflicted children were still comparable with, or even more positive than the 
experiences of parents in the control group. 
QUANTITATIVE ASSESSMENT OF BEHAVIOURAL CHARACTERISTICS OF THE CHILD 
The parents (n=62) and teachers (n=54) of children with an ARM did not judge the 
children's behaviour any differently than the parents and teachers assessed the behaviour 
of 'normal' children (see Table 4). However, 15% of the parents indicated that their child 
had 'somatic complaints', which is significantly more than the 5% that would be expected. 
Within the ARM-group, however, it appeared that parents of children with high ARM 
indicated to have more 'total behaviour problems', 'social problems', and 'thought 
problems'. 
Parents and teachers of children with faecal incontinence judged the behaviour more 
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negatively than the parents and teachers of children who were continent for faeces. For in-
stance, they reported 'withdrawn behaviour', 'somatic complaints', and 'social problems' 
more frequently. 
From the statistical analyses it appeared that the reported behaviour by parents and 
teachers was not related to urinary continence, ACDs, age, or gender of the children. 
When CBCL data were added to the multivariate analysis of the NQCS, it appeared that 
coping with the existing parenting situation was more strongly related to reported 
externalizing (aggressive and/or delinquent) behaviour than to the faecal incontinence of 
the child. The same holds for the subscales 'need for change of situation', having 
'pleasure', and a good 'relationship' with the child. Reported 'total behaviour problems' 
were more strongly related to the need for change and help than to faecal incontinence. 
For the remaining parenting features faecal (in)continence appeared to be more predictive 
than behavioural aspects. 
Table 4. Behavioural scores by parents and teachers. Represented are mean T-scores ± 
standard deviation. In parentheses the number of persons with a score above the 95-
percentile are represented. Percentages are the proportion of persons above the 95-
percentile. 
- total behaviour problem 
- internalizing 
- externalizing 
- withdrawn 
- somatic complaints 
- anxious/depressive 
- social problems 
- thought problems 
- attention problems 
- delinquent behaviour 
- aggressive behaviour 
- sexual problems 
CBCL 
n=62 
50 7 ± 9.7(4) 6% 
50.6 ± 10.0 (6) 10% 
46S ± 9 6 (3) 5% 
5 4 0 ± 6 1 ( 2 ) 3% 
57.0 ± 7.7 (9) 15% 
53.3 ± 5.1 (3) 5% 
54.0 ±5 .7 (3) 5% 
53.7 ± 7.1 (5) 8% 
54.6 ± 6.2 (4) 6% 
52.3 ± 3.4 (-) 
52.7 ± 5.0 (3) 5% 
51.3 ±4 .2 (2) 3% 
TRF 
n=54 
50.5 ± 6.9 (1) 2% 
53.0 ±8 .6 (1 ) 2% 
49.4 ± 6.0 (-) 
56.2 ± 6.7 (3) 6% 
54.9 ± 6 J (4) 7% 
54.0 ± 5.1 (3) 6% 
56.0 ± 6.0 (2) 4% 
52.4 ± 5.8 (4) 7% 
52.3 ± 3.3 (-) 
52 6 ± 4.0 (-) 
52.1 ± 3.1 (-) 
QUALITATIVE ASSESSMENT OF ARM SPECIFIC EXPERIENCES 
Of all parents 75% indicated that they experienced apprehension and stress in relation to 
their child's ARM. Immediately after the birth of the infant the stress concerned aspects 
such as having to take care of the colostomy, administering anal dilatations and the 
frequent hospital visits. In addition, it was shown that, in this period, ACDs sometimes 
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caused more worries than the ARM (e.g. oesophageal atresia or heart defects). 
As the child grows older and 'ought to be(come)' continent for faeces, we found that 
issues like how to handle faecal incontinence and how to influence defecation could cause 
the parents worries. The nature of the parents' anxiety is subsequently determined by the 
developmental stage the child is in. 
Over 33% of the parents whose children were attending school, indicated that their child 
had difficulties in making friends and about 20% reported problems at school, e.g. chea-
ting or dealing with soiling accidents. Almost 40% of all parents were concerned about 
what the implications for their child's future could be with respect to sexuality, developing 
and maintaining relationships, and finding a job. 
Of the parents of children with ACDs (n=73), 12% reported that they regarded the 
implications of the ACDs as a greater burden than those of the ARM. This concerned, in 
particular, the parents of children with a severe chronical disability such as severe cardiac 
disorders or severe mental retardation. However, this was not found with the parents of 
children with Down's syndrome. 
With respect to information supply, most parents stated that they were satisfied with the 
information they had received from the pediatric surgeon about the medical aspects of the 
ARM. They were also very positive about the practical information they had been given 
by the nurses, for instance the instructions on how to take care of the colostomy. Howe-
ver, parents did mention that, as soon as they were confronted with the daily care of their 
child at home, they experienced the handling of the colostomy and the administration of 
anal dilatations as problematic and felt that the necessary support was lacking. They also 
stated that they had not been offered any opportunities to contact other parents of children 
with ARM for the exchange of everyday experiences, had received little or no support 
from their GP, and had not been informed of the possibilities of reimbursement of their 
extra expenses. 
DISCUSSION 
It was our hypothesis that, since having a child with an ARM has many implications, we 
would also find that these parents would experience more problems in raising such a child. 
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Contrary to this expectation, our study shows that the group of parents we examined do 
not differ in their perception of their parenting task from the parents of healthy primary 
school children. 
The ARM group, however, does not constitute a homogeneous group with respect to the 
severity and implications of the disorder. Within the group of parents of children with an 
ARM several subgroups can be identified. 
In relative terms, the parents of older sons who are incontinent for faeces experience their 
childrearing task as the most strenuous. 
Additional congenital defects (ACDs) do not appear, as far as number and severity are 
concerned, to cause the parents any stress in their parenting task. 
With regard to their children's behaviour, the parents of children suffering from an ARM 
do not report a higher incidence of deviant behaviour than is normal, i.e. with the excepti-
on of somatization. However, if and when individual parents observe difficult behaviour in 
their child, they find this harder to deal with than the actual incontinence for faeces. It is 
this group of parents that explicitly expresses a need for support and change. 
When we look at the specific implications of the disorder for their day-to-day lives, 
parents do indicate that they have worries and also express a need for help. The same 
results are found with the specific implications of the ACDs. 
The results concerning the perceived parenting stress seem surprising. However, from 
other studies involving parents of children with somatic afflictions, we learn that these 
parents also do not regard their parenting task as any more stressful than the parents of 
healthy primary school children.2''31 
Time and again it is shown that, with respect to parenting stress, the parents of children 
with an ARM or another somatic disorder favourably distinguish themselves from parents 
who have turned to a child-guidance centre in connection with behavioural problems or 
conduct disorders . 
A possible explanation for these findings is that the NQCS, which was designed to 
measure parental strain due to behavioural problems and conduct disorders, apparently 
does not identify any stress resulting from the implications of a somatic affliction. Parents 
themselves also appear to differentiate between the actual raising of the child and the 
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management of the specific implications of an affliction. This is indicated by the results 
that the parents of ARM children do not report extra stress and do not express any need 
for support with respect to their parenting task, whereas, as is evident from the semi-
structured interviews, they do indeed encounter problems that are specifically ARM-
related. It is also striking that, according to the NQCS, parents rate themselves more 
capable in parenting than the parents of the control group, and have fewer expectations for 
support with their parenting. 
An alternative explanation for the lack of parenting stress in parents of children suffering 
from an illness can be found in Query et al.18 They claim that the parents of children with 
a disability more often tend to give positive or neutral responses to questions referring to 
quality of life, because they have adopted different principles and values. The literature on 
parents with children suffering from a chronic illness underlines the coping resources and 
skills of these families to deal with the strain resulting from their child's disorder.5,24 
We do not think it likely that selection bias could explain the positive scores on parenting 
experiences. Patients that are lost to follow-up are, mostly afflicted by a low ARM and it 
is known that in these cases there are hardly any, or no severe implications. In addition, 
we found that the group of patients that declined to participate in the study was compara-
ble to the group we examined, as far as the distribution with respect to the severity of the 
illness is concerned. 
Our findings that, in relative terms, parents of incontinent sons experience the most stress 
in parenting their child are in line with the results in the literature that show that inconti-
nence for faeces in the older child can constitute a source of strain.4,8,27 We also found 
that, irrespective of age and (in)continence for faeces, parents consider their parenting task 
more stressful when the child is a boy. An explanation for this gender specific difference 
might be the tendency in boys towards aggressive behaviour, as can be observed in the 
CBCL data we found (p=0.06). Such behaviour possibly makes boys more difficult to 
handle than girls. Ludman also points to gender specific differences in relation to the 
coping behaviour of children with a disability.12 
The fact that, in our study, no indication was found for a higher incidence of deviant 
behaviour than normal, needs to be looked at more closely. The explanation might be 
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found in the measuring technique we applied. Using the CBCL, Diseth also found no 
abnormal behavioural scores, but, by means of psychological/psychiatric examinations, did 
indeed find, like Ludman, a considerable percentage of behavioural problems.'11 This 
raises the question whether the CBCL is a suitable instrument to identify behavioural 
problems in children with a somatic illness. Although the CBCL is a validated instrument, 
it merely identifies the perceptions of significant adults in the child's direct environment, 
which measurements have no diagnostic value for any behavioural pathology in the child.16 
Moreover, from our point of view, Diseth rightly points to the tendency in parents towards 
under-scoring the behavioural problems of their disabled child on the CBCL. This expli-
cation is confirmed by Sawyer.21 In his study he observed that if the children themselves 
are interviewed, they report more problems than their parents and teachers. In other words, 
if one only questions the parents, it is possible that the problems the child itself may 
experience do not surface. 
Returning to our findings that parents do report problems in the management of the 
implications of the ARM and express a need for assistance, the question remains how the 
attending physician can best handle such cases in his practice. In line with recommendati-
ons made in earlier studies,3,6,20 and based on the findings of the present study, we 
recommend that physicians should be offered the use of a problem-specific questionnaire. 
This would also apply in cases of children with ACDs. 
In conclusion we can say that having a child suffering from a somatic illness, more 
specifically an ARM, does not automatically imply that parents will be confronted with 
problems in raising their children. However, certain groups of parents are more at risk 
with respect to parenting stress. The groups that were identified are parents with older, 
incontinent children, in particular if the child is male, and parents with children exhibiting 
behavioural problems. Furthermore, it is shown that the implications of the disorder can be 
perceived as problematic and that, in relation to the reported strain, parents express a need 
for support. We feel that, if aid is tailored to these specific problems, patient care can be 
improved. 
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CHAPTER 8 
A post-operative treatment protocol for 
patients with anorectal malformations 
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INTRODUCTION 
The treatment of patients born with an Anorectal Malformation (ARM) is still a challenge 
to all specialists involved in their care. The malformations range from simple anal stenosis 
to vesico intestinal fissures, requiring either a simple dilatation or a more complex operati-
on. Although surgical correction has changed during the last decade since the introduction 
of the Posterior Sagittal AnoRectoPIasty' (PSARP), normal continence still cannot be 
obtained in many cases.2,3,4 More attention should be payed to conservative treatment in 
the post-operative phase.5 The aim, nowadays, is to strive for a socially acceptable form of 
defecation regulation to teach patients to cope with their handicap. 
In contrast to other diseases, optimal end results can only be reached after many years of 
treatment, sometimes after puberty.6 Thus, after the initial treatment, a lasting post-
operative treatment and follow up is required. 
Until now, the post-operative treatment of patients bom with ARM is often based on 
routines and traditions instead of scientific fact. In our experiences, little uniformity or 
consistency exists in the many years of follow-up and has often been a matter of trial and 
error, mainly focussing on symptomatic relief. 
In order to improve the quality of the post-operative treatment, it may be worthwile to use 
a well-considered protocol agreed upon by the involved medical and paramedical professi-
onals. Such a protocol yields more consistency in the treatment and offers a much better 
opportunity for prospective evaluation of the different medical and paramedical activities. 
This also, allows the chance to introduce scientifically founded adjustments in the post-
operative medical care, that eventually may lead to the optimal form of defecation 
regulation for the individual patient. 
We therefore developed a protocol for the post-operative treatment of patients with ARM 
based on our own experiences built up through many years, and supplemented by what we 
have learned from the interviews with adult patients and by data from the literature. This 
protocol is described below and presented in a flow-chart. In the discussion, the actual use 
of this protocol and its use are described. 
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POST-OPERATIVE PROTOCOL 
To develop a protocol for the post-operative treatment of patients born with ARM, 
agreement is necessary from all specialists involved in the treatment. This is no longer 
restricted only to pediatric surgeons. Other disciplines such as specialist nurses, physio-
therapists and psychologists also need to be involved and are concerned in the making of 
decisions regarding the treatment itself. 
The agreements concern four aspects of the treatment Firstly, to avoid patients visiting the 
doctor only when preventable problems arise, fixed appointments for follow-up at the 
outpatient clinic are arranged, even when patients do not have problems. For these visits, 
it is necessary to standardise history taking, physical examination, and recording the 
information. Secondly, in order to obtain an optimal point for further treatment, agree-
ments are made upon how to prevent stricture-formation of the (neo)anus during the 
immediate post-operative period. Thirdly, in order to handle constipation, a problem often 
encountered when the child has anal defecations, the diagnosis, prevention, and treatment 
of this was decided. Fourthly, in view of the difficulties in becoming continent for feces in 
children with ARM, we decided if, when and how to interfere in the difficult process of 
trying to become continent for feces and how to strive for a socially acceptable way of 
defecation regulation. 
FOLLOW-UP VISITS 
Fixed appointments for visits to the outpatient clinic are arranged for various subgroups of 
patients. The duration of the follow-up period and the frequency of visits depend on the 
kind of operation that was performed. The length of follow-up for children with an anop-
lasty lasts at least until 12 years of age and for children with a PS ARP until 18 years. The 
frequency of visits to the outpatient clinic are high in the first years of life and decrease to 
once every year or every other year in older children. Furthermore, all children with 
abnormal fecal continence and/or with some form of constipation will be evaluated at the 
age of 5 years to find out whether treatment and support need to be adjusted before they 
enter primary school. At 12 years of age, another evaluation with the same intention is 
desirable before the child enters secondary school. An evaluation at 18 years of age serves 
the purpose of closing off the treatment and support by the pediatric team and, if necessa-
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ry, transfer to appropriate disciplines treating adult patients. 
To obtain consistency in the retrieval of information, history and physical examination are 
standardized and findings are noted on a registration form for all follow-up visits and 
evaluations at 5, 12 and 18 years (appendix A). Part of the history concerns information 
about the defecation pattern of the child. This pattern is recorded in a defecation diary 
during the week before visiting the outpatient clinic (appendix B). From this diary, a score 
is calculated and is used to measure progression and regression in the amounts of 
evacuation and loss of feces at each follow-up visit (development of this measuring-
instrument is beyond the scope this thesis and will be described elsewhere). The data 
about amounts of evacuation and loss of feces are supplemented by physical examination. 
If a discrepancy exists, findings from plain abdominal radiography, represented in a so-
called Barr-score,8 are used to obtain more objective information about possible constipati-
on. 
PREVENTION OF ANAL STRICTURE 
Prevention of anal stricture is obtained using a dilatation-scheme. Dilatation starts after 
removal of the sutures and wound healing, one week after anoplasty and three weeks after 
PSARP. The anus initially is dilated, using Hegars by the pediatric surgeon. The parents 
are then taught how to perform dilatations with a Dilastom®. After these instructions, 
parents start to perform dilatations daily. After PSARP, the daily dilatations last from 6 
weeks to 3 months. When a Hegar 12 passes easily, the colostomy is closed. Further 
continuation of the dilatations is required: 1 month daily, 1 month every other day and 1 
month once a week. When anoplasty has been performed, the daily dilatations last for Wi 
month followed by 1 month every other day and 1 month once a week.1 
If dilatations appear to be insufficient and stenosis develops or persists, dilatation(s) under 
anaesthesia are required. If this is insufficient, surgical widening of the anus by anorectop-
lasty should be performed. After anorectoplasty the dilatations need to be started from the 
beginning. 
'In the case of minimal forms of ARM, like anal stenosis or anterior displaced anus, 
this scheme might be followed instead of surgical interference immediately after asses-
sment of the malformation. 
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CONSTIPATION 
Treatment of constipation in children with ARM starts if they do not have daily bowel 
movements. The first step is distributing dietary advice in writing (appendix C). If this 
advice is insufficient, stool softeners or bulk formers are added. If constipation cannot be 
prevented in this way, medical intervention is extended. The next choice in treatment of 
persistent constipation depends on the age of the child. Children between 2 and 6 years 
undergo the whole arsenal of treatment options. If stool softeners/bulk formers still are 
insufficient in enhancing daily bowel-movements, stimulating oral laxatives are added, 
starting with a frequency of every other day and, if necessary, daily. The next step consists 
of alternating daily stimulating oral laxatives and rectal stimulating suppositories. Before 
going on to more radical interventions like enemas or bowel irrigations, the situation of 
the child will be discussed in a multidisciplinary consultation by the pediatric surgeon, 
psychologist, and physiotherapist. Usually, a more profound evaluation will be performed 
to identify causes for the persisting constipation and to indicate appropriate therapeutic 
options. This may lead either to more radical forms of medical treatment as e.g. enemas or 
bowel irrigations, or to a training of defecation technique by the physiotherapist and/or 
influencing the behaviour of child and parents by the psychologist. Often a combination of 
treatment options is preferred. Exceptionally, a new surgical intervention will be needed. 
In children younger than 2 years of age, we prefer to use only stool softeners and omit 
oral stimulating medication. Beyond 6 years of age, bulk formers are prescribed instead of 
stool softeners. Suppositories are no longer used and enemas are used instead. 
FECAL (INCONTINENCE 
Fecal continence becomes important when the child is old enough to start fecal continence 
training, normally at an age of about 2 years.7 For children with simple forms of ARM, 
this age might be sensible to start fecal continence training, although for many children 
with ARM a later moment will be more appropriate. When a child is about 2 years of age, 
advice in writing for 'normal' fecal continence training are handed out to the parents (ap-
pendix D). During the fecal continence training period, it will show whether the child 
becomes continent for feces in a natural way or that some form of incontinence will 
remain. Because fecal incontinence becomes more and more socially unacceptable in chil-
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dren beyond the age of 4 years, real treatment starts from this age onwards. To prevent 
involuntary loss of feces, it is necessary to avoid too loose feces on the one hand and to 
keep the rectum empty as much as possible on the other hand. The first step is, therefore, 
give dietary advice or bulkforming medication accompanied by instructions for consequent 
toilet behaviour. If these measures seem insufficient to prevent loss of feces, further steps 
are undertaken focussing on emptying the rectum. Before each following step in the proto-
col, i.e. oral stimulating medication, enemas and bowel irrigations, a multidisciplinary 
consultation is performed. In a multidisciplinary evaluation, it will be estimated what is to 
be expected with respect to fecal (in)continence in view of the pre-existing anatomy and 
physiology, the surgical treatment performed, and the psycho-social circumstances. Fur-
thermore, the feasibility of the different available treatment modalities will be discussed. If 
deemed significant, physiotherapy and psychotherapy are included in the treatment. 
Physiotherapists teach the child how to empty the bowel in the proper way. Psychologists 
try to influence the defecation behaviour of the child and to support the parents in how to 
deal with their child and the fecal incontinence and how to positively influence the 
interactions with their child. 
All steps for the post-operative treatment protocol of patients with ARM are captured in a 
flow-chart, which is a practical tool in the treatment of children with ARM. 
See appendix E. 
DISCUSSION 
A protocol for the post-operative treatment of patients with an ARM is described. This is 
the only way to strive for consistency in the treatment of patients with an ARM, and is 
necessary to improve the quality of treatment and to evaluate modes of treatment. To have 
consistent treatment, it is necessary to maintain consistent registration of the findings, the 
consecutive steps in the treatment and their results. It is also desirable to avoid deviations 
from the protocol as much as possible. 
Since January 1995, we started treatment according to the described protocol. As with all 
protocols, the start of this protocol was laborious. Routines, which had been established 
over many years, had to be adjusted and time needed to become familiar with the protocol 
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itself. Furthermore, the control visits of the patients appear to be more time-consuming. 
Keeping up a defecation diary needs to be explained and motivated. It has to be checked 
whether parents understand how to fill up a diary. At each visit, the diary must be looked 
over and scores for the amounts of evacuation and loss of feces need to be calculated. 
This work is additional to the 'normal' interview, but provides more reliable information. 
Physiotherapy and psychotherapy is also time-consuming and increases with the frequency 
of treatments that are necessary. Moreover, consultations with all disciplines are required 
at set times. However, it does seem as if better and more satisfactory functional end-re-
sults and improvement of coping with the handicap are worthwile consequences of this 
intensive multidisciplinary approach. Recently, a study has been started in our hospital, to 
assess the scientific evidence for the value of physiotherapy and psychotherapy in the 
treatment of these children. 
The treatment protocol also implies certain consequences for the parents. They may have 
to come to hospital at set times without a clear problem, they have to keep up a diary, and 
may have to function as co-trainers when their child needs physiotherapy or psychothera-
py. Our impression is that the explanations about the purpose of follow-up visits, defeca-
tion diaries, post-operative dilatations, problems of constipation and fecal incontinence, 
and opportunities that can be offered when certain treatment fails, improves the motivation 
to overcome long-distance visits once or twice a year. We also have the impression that 
parents have a better comprehension of the problems arising in their child. This results in 
a better compliance in therapy e.g. expressed by keeping up the diaries faithfully. Eventu-
ally this will result in better functional end-results and a socially acceptable way of 
defecation regulation. 
So far we can conclude that since the introduction of the treatment protocol for the post-
operative treatment of patients with ARM more consistency has been obtained. As far as 
can be judged, the workability is satisfactory. Although the treatment protocol requires 
more time than the former ad hoc treatment, we think that it will be an investment that is 
paid back later. Splitting the treatment into four parts offers clear insight into the complex 
treatment The gradual increase in the seriousness of the treatment mode, the explanations 
about the treatment modes and opportunities, and the consistency improves the comprehen-
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sion about the treatment by parents and patients, resulting in more satisfaction about the 
efforts which have been made. Thus, it might be easier to accept when certain modes fail 
and more radical treatment-measures are necessary. The handicap may be a problem, 
which is easier to cope with. 
The time span is too short to evaluate whether the treatment protocol leads to better 
functional results. This protocol offers an excellent opportunity to investigate the value of 
certain treatment options, and is a point of departure for adjustments of the post-operative 
treatment on an evidence based manner. Eventually, an improvement of the functional 
results and quality of life will be obtained. 
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RESULTS AND GENERAL DISCUSSION 
The studies described in this thesis were performed to investigate the functional results 
after correction of patients with AnoRectal Malformation (ARM), to obtain insight in the 
treatment and support of these patients, and to evaluate the psychosocial consequences for 
patients and for their parents. Finally a post-operative protocol for the treatment, support 
and follow-up of ARM patients was designed. 
RESULTS OF OUR ΙΝνΕβΉΟΑΤΙΟΝβ 
One or more Additional Congenital Defects were observed in 67% of the patients, 
urogenital tract abnormalities were found most frequently. Associations were observed in 
49%, syndromes in 5%, and sequences in 2% of the patients. 
Of the investigated adult patients 61% controlled defecation by themselves, whereas 35% 
uses enemas or bowel irrigations and 4% does not have any control at all. Fourtyone 
percent reached good, 49% fair and 10% poor control over defecation, which was reached 
at a median age of 15 years. However, none of the adult patients operated on for high 
ARM obtained normal fecal control. Eightyfour percent of the patients is satisfied with 
their level of cleanliness. 
Among these adults regulation of defecation was done by urge, regularity, bowel irrigati­
ons/enemas, no regulation, or colostomy/ileostomy. No mode of defecation-regulation was 
outstanding in preventing soiling or constipation, although no regulation causes the most 
serious soiling. Most patients had to find the current mode of defecationregulation by 
themselves. 
Of patients between 3 and 19 years of age with different kinds of ARM more patients 
with severe malformations have none or only partial voluntary bowel movements and 
suffer from serious soiling in contrast to patients with simple malformations. Constipation 
is observed throughout the whole spectrum of ARM. Patients operated on by pullthrough-
technique perform worse than patients operated on by Posterior Sagittal AnoRectoPlasty 
(PSARP). 
In the adult patients, a study of the quality of life (QOL) showed that most aspects of 
QOL and mental health did not differ from the general population. However, a lower 
educational and general health level could be demonstrated in these patients, mainly 
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attributed to fecal incontinence. Moreover, 24% never had a lasting relationship. Four-
tythree percent of the patients with a lasting relationship revealed that the handicap had 
been disturbing in the relationship. Associated anomalies had no influence on QOL and 
health perception. 
Parents of children with ARM do not experience more parenting stress than parents of 
normal healthy primary school children, but within the group of parents of ARM-afflicted 
children the parents of older incontinent children experience relatively more parenting 
stress, especially when the child concerned is a male. Parents and teachers of these 
children do not report a higher incidence of deviant behavior than normal. Parents indicate 
a need for specific counseling with respect to the implications of the handicap of their 
child in daily life. 
DISCUSSION 
Evaluation of the functional results of both adult patients and children, demonstrated that 
being bom with an ARM frequently means that normal defecation will not be attainable. 
In general, the more complex the ARM the poorer the functional result. After the change 
of surgical technique in the early 1980s better functional results could be demonstrated. 
However, normal defecation and fecal continence still appeared not to be achievable for 
many patients. It is very likely that part of the better functional results can be attributed to 
the Posterior Saggital Anorectoplasty (PSARP). However the actual contribution of the 
PSARP cannot be unraveled because the improvement is a result of a combination of 
change in surgical technique, treatment in pediatric surgical centers, involvement of 
psychologists and physiotherapist in the treatment of these patients. 
Remarkable is that since the introduction of the PSARP technique, problems with evacua-
tion of feces increased. Evacuation problems always have been encountered in patients 
with low malformations, whereas it seemed as if they hardly existed in patients with high 
ARM. In our opinion, evacuation problems in patients with high malformations did not 
came to light before because of the poor reservoir function and closing function of the 
neo-anorectum after pullthrough. Nowadays however, evacuation disturbances should be 
taken into account in all kinds of ARM. 
The last decade, knowledge about the extent of the malformation increases by studies 
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using advanced imaging techniques like Magnetic Resonance Imaging or Urodynamic 
investigations.3,4,7 These studies demonstrate that the malformation is much more complex 
and encompasses not only abnormality or absence of the anal canal or sphinctercomplex, 
but that disturbances in the neuro-muscular structures often are present as well. Also 
patho-anatomic studies reveal much more defects in neuro-anatomy among ARM patients 
than formerly presumed.5 These defects, which hardly can be repaired surgically, can be 
demonstrated at several levels viz., at lumbo-sacral level in the Central Nervous System as 
and at the anorectal level in the neuro-intestinal plexus. Therefore reconstruction of the 
topical anatomy does not simply imply that defecation function will become normal. 
Defects in sensation at rectal level may result in disturbances of feeling of urge by which 
dilatation of the rectum and overfilling are likely and at the level of the anal canal may 
lead to unconscious loss of feces. Moreover, defects in motor-innervation cause difficulties 
in normal evacuation or continence function at the level of the sphincter. Apart from the 
impaired innervation, abnormal pelvic floor muscular structures and abnormal internal and 
external anal sphincters also contribute to the difficulties in achieving normal defecation 
and continence. 
One may wonder whether surgeons would ever be able to repair ARMs better than is 
possible nowadays and whether surgery may further contribute in improving defecation 
function and/or diminishing incontinence. 
Taking the above described considerations into account, it is clear that many patients, after 
surgical correction of the ARM, will be handicapped by impaired defecation function and 
incontinence. So, they need to learn to regulate their defecation, often supported by several 
forms of adjuvant therapy e.g. diet, oral or anal medication, support in fecal continence 
training, etcetera. The adult patients, of which half have been treated by general surgeons, 
reported that they had to find their current mode of control over defecation mainly by 
themselves. In particular the fact that nowadays all patients with ARMs are treated 
exclusively by experienced pediatric surgeons in specialized centers will contribute to 
more adequate support from birth till adolescence. 
During the long lasting treatment, one has to deal with developing individuals. Throughout 
the several stages of development it is necessary to adjust treatment to the most pronoun-
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eed functional problem at that time. This means that immediately after surgical correction 
attention should be payed to treatment of evacuation problems. In the next stage, parents 
and patients will need counseling at the fecal continence training, which almost inevitably 
will be disturbed in children with ARM when compared with 'normal' children. Only 
thereafter, attention should also focus on difficulties with fecal incontinence problems. In 
this stage such problems become more and more pronounced, especially because of their 
social inacceptability. Therefore patients and parents should be helped in handling fecal 
incontinence problems. 
In order to anticipate involuntary loss of feces it seems more reasonable to support the 
child in emptying the rectum in time rather than to learn the child to hold up feces. 
Holding up feces will become a frustrating activity because of the poor sphincter functi-
ons. Results after sphincter training or secondary operations with respect to improvement 
of fecal incontinence are often dissappointing.1,2·6 The adult patients in our study followed 
the same policy. After years of trial and error they did not try to influence defecation by 
holding up or by constipating medication, but anticipated loss of feces by actively 
emptying the rectum. In this process of preventing severe evacuation problems and severe 
fecal incontinence we strongly advocate influencing defecation behavior and defecation 
technique before we embark upon bowel irrigations as preferred by Peña and for which he 
developed specialized bowel training programs. Because behavioral aspects and learning 
adequate defecation technique actually falls beyond the pediatric surgical discipline, 
involvement of behavioral psychologists and physiotherapists is highly preferred in the 
post-operative treatment of patients with ARMs. It also may be desirable to consult 
dieticiens in such a multidisciplinary approach. 
With respect to psychosocial consequences of ARMs, the most remarkable sequelae in the 
adult patients tum out to be the difficulties in building up relationships and in the finally 
achieved lower education levels than observed in a general population. For the parents we 
expected difficulties in upbringing their child with an ARM. Our results demonstrate that 
the childrearing was not experienced more difficult by the parents of ARM children, 
compared with that of parents with non-handicapped children. However, with respect to 
the implications of the disorder for everyday life, parents are concerned and express a 
по 
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need for specific counseling. Furthermore, important to mention is that parents also 
observe difficulties in building up relationships because of difficulties of their child in 
making friends at school already. We hope that in the current treatment and support of 
patients with ARM and their parents ample attention will be paid to both somatic and 
psychosocial aspects by different professional disciplines. Moreover, an important role can 
be put aside for the patient organization e.g. by counseling about how to deal with 
problems at school, relations, technical and vocational education, and environmental 
circumstances at the job location. 
We think that besides the surgical correction, the post-operative treatment also forms an 
important part of the overall treatment of patients with ARM. We developed an integrated 
multidisciplinary protocol for the treatment of patients with ARM. At set times during the 
post-operative treatment, other disciplines than pediatric surgery are involved. This 
protocol was based on findings from the performed studies as described in this thesis, on 
findings in the literature, and on our own experiences with the treatment of these patients 
throughout the years. 
It is necessary to mention that the suggested protocol is meant to be a well founded point 
of departure to develop an evidence based protocol. Moreover, it should be kept in mind 
that with protocollar treatment the basic defect will not be improved. Whether protocollar 
treatment really improves the post-operative treatment has still to be proven by future 
investigations. In this light it is necessary to find out what kind of treatment modalities 
lead to the best functional results and to the least psychosocial burden. With such a 
protocol, treatment will take place in a more consistent way, hopefully leading to an 
objective improvement of functional results and of psychosocial circumstances. 
An important aspect for protocollar treatment and for evaluation of treatmentmodalities is 
the development of a simple method for measuring amounts of evacuation and loss of 
feces. Such a method is necessary to objectify any progression or regression in the 
treatment of defecation and incontinence problems at each visit to the outpatient clinic. 
Present scoring methods implicate frequent X-rays for the child or are often too crude and 
cannot differentiate on short notice. Until now we use information obtained by defecation 
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diaries filled out by the parents for this measuring purpose. One of the future investigati­
ons will be the further development of such a valid and reliable measuring device. 
Concerning future investigations other subjects still are worthwile to be investigated. For 
example it would be very interesting to find out the final point which should be strived for 
because satisfactory or good results are differently interpreted by the patient, the parents 
and/or the doctor. In the same line it would also be important to know which medical 
supportive therapies have a real effect and which can be discarded. What is the real 
impact of psychological and physiotherapeutic support? If bowel irrigations are necessary 
is a retrograde or antegrade irrigation preferable. Is there still place today to improve 
sphincter function surgically? 
From this thesis, we learned that functional results in patients with anorectal malformation 
leave much to be desired. We are convinced that possibilities for improvement lay in the 
post-operative treatment phase rather than in new surgical developments. Further efforts 
should be made to come to an optimal support from early childhood to adolescence what 
may lead to better functional end-results, less psychosocial problems, and the best quality 
of life for each ARM patient In view of the intricacy of the treatment and support of 
these patients we advocate a multidisciplinary protocollar treatment, which offers the only 
opportunity to create clanty for the patients, for the parents, and for the several involved 
medical and paramedical professionals. Furthermore, only by a protocollar approach it will 
become possible to evaluate the sense and value of the different substeps in the total treat­
ment of the ARM patient. 
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SUMMARY 
An Anorectal Malformation (ARM) is a congenital defect of the anorectum. The abnormal 
anatomy varies from a simple stenosis to a complex anomaly with absence of the 
anorectum in combination with poor developed pelvic floor muscles, absence or deforma-
tions of the sacral vertebrae, and disturbances in the nerve supply of the pelvic floor. 
There is no clarity about the etiology of the malformation. The pathogenesis is attributed 
to a defect in the dorsal part of the cloacal membrane by which the future anus is 
positioned at an abnormal place. ARMs are observed in 1 on the 3500 births and 40-70% 
of the patients also have other congenital defects. 
After careful investigations, the malformation, depending on its severity, will be treated 
conservatively (i.e. without surgical interference), repaired immediately, or surgical 
corrected in a later stage. The purpose of the surgical correction is to restore the abnormal 
anatomy maximally in such a way that control over defecation might become as normal as 
possible (i.e. normal fecal continence). Unfortunately, in many cases complete normal 
anatomy will not be obtained and difficulties with fecal continence and evacuation are to 
be expected. Such defecation-disturbances, as well as hospitalizations of the child, 
dilatations after surgical correction of the ARM, applying enemas or performing bowel 
irrigations can cause problems in normal daily life for the child and for the parents. 
Throughout the years, many surgical techniques have been developed to repair the the 
malformation (or to improve fecal continence after initial operative correction). Develop-
ment of post-operative conservative treatment of defecation-disturbances in children with 
ARM, however, has received little attention. In chapter 1 the ARM, its treatment, and the 
consequences of the malformation for the defecationfunction and normal daily life are 
described extensively. This description illustrates the purpose of this study. The purpose of 
the study is to obtain insight in the post-operative treatment and support of patients with 
ARM, to investigate the functional results after surgical correction (i.e. the final mode of 
fecal continence) and to evaluate the psychosocial sequelae of the ARM for patients and 
their parents. 
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To indicate the great variance in severity of ARMs and the additional congenital defects 
(ACDs), both are described in chapter 2 of all 264 patients (141d\ 123?) patients referred 
to the pediatric surgical department of the University Hospital Nijmegen between 1974 
and 1995. Six percent of the patients has very severe malformations, 24% complex, 7% 
intermediate, and 63% a simple form of ARM. Sixtyseven percent of the patients with 
ARM has ACDs, to which 13% of all patients died. These ACDs concern in 43% of the 
patients the urogenital tract, 38% the skeleton, 15% the gastro-intestinal tract, 21% the 
cardiovascular tract, 16% the extremities, 15% the central nervous system, 5% the 
respiratory tract, and in 5% the ACDs concern other organs. Associations are observed in 
49% of the patients, most frequently concerning the VACTERL-association (i.e. a 
combination of congenital defects in which defects of the Vertebrae, the Anus, the Cardia, 
the Tracheo-Esophageous, the Renais, and Limbs can be concerned). In 4% of the patients 
syndromes are recognized and in 2% sequences. ARMs seem to occur to the same amount 
in males and females. However, in males the malformation generally is more serious than 
in females. Very serious forms of ARM, the so-called vesico-intestinale fissures, have 
other male-female ratios and other patterns of ACDs, which maybe implies another 
etiology than other forms of ARMs. 
Chapter 3 describes the continence and control over defecation in 58 adults (median age 
26 years, range: 18-59 years), who were operated on for high ARMs. Seven patients have 
a colostomy. Of the 51 patients without a colostomy 61% regulates defecation by themsel-
ves, 35% with the help of enemas or bowel irrigations, and 4% does not regulate 
defecation anyhow. Almost one third of the patients exercised dietary measures. Defining 
normal fecal continence as having defecations once or twice a day, on the toilet, of a 
normal consistency, without involuntary loss of feces and without dietary measures, oral 
medication or anal aids (e.g. enemas or bowel irrigations) then none of the adults appears 
'normal' continent. However, 41% achieves good control over defecation, 49% fairly 
control, and 10% has poorly control over defecation. Of all participants, those with a 
colostomy included, 84% is content with their control over defecation. The median age at 
which patients obtained their current mode of defecation regulation was 15 years (range 5-
31 years). 
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In chapter 4, the relation between the mode of defecation regulation and the amount of 
loss of feces is described of the patients as presented in chapter 3. Of all participants, 16 
go to the toilet after feelings of urge, 15 go to the toilet at set times, 18 use enemas or 
bowel irrigations, 2 do not regulate defecations, and 7 paients had a colostomy. Of the 51 
patiets without a colostomy, 6 never soil, 39 sometimes a little, and 6 suffer from serious 
soiling. No mode of defecationregulation stands out as the best. The patients who do not 
regulate defecation suffer from soiling most serious. Yet, most patients are satisfied with 
their current mode of control over defecation. Because most patients had to find out the 
best mode of defecationregulation by themselves without professional support, we wonder 
whether the chosen/found method is the best method for each patient 
In chapter 5, defecation function of patients between 3 and 19 years of age, referred to 
the University Hospital Nijmegen are described. The percentage of patients with without 
or only partial voluntary bowel movements and with serious or continuos soiling is higher 
in the group of patients with severe malformations compared to the group of patients with 
simple malformations. Patients with constipation are observed throughout the whole 
spectrum of ARMs. None of the patients operated on by pullthrough technique showed 
normal voluntary bowel movements and all soiled seriously and continuously. Patients 
with comparable malformations operated on by posterior sagittal anorectoplasty (PSARP) 
performed better, as demonstrated by the fact that some of these patients have normal 
voluntary bowel movements and only minor or no soiling. 
We conclude that, in general, the less severe the malformation the better the functional 
results to be expected. Furthermore, the PSARP technique seems to offer better defecation 
function than the pullthrough technique. In patients with vestibular fistulas PSARP and 
transpostion seem to lead to comparable functional results. From this series we cannot 
draw conclusions about the best technique for the treatment of perineal fistulas. For these 
forms anoplasty and anal dilatations seem to be excellent techniques to repair these 
malformations. 
Chapter 6 describes a study after the quality of life of adult patients (see chapter 3) 
operated on for high ARM. Work, leisure activities, and family-aspects did not differ 
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significantly from the 'normal' Dutch population. Remarkable was the lower education 
level of the patients, compared to the Dutch population. Also the general health perception 
was less than 'normal'. Moreover, 12% felt themselve soicially restricted by their 
handicap and 24% never had a lasting relationship. Of the participants who had/have a 
lasting relationship 43% remarked that their handicap is sometimes disturbing in the relati-
onship. Additional congenital defects did not appear to be a factor of influence in the 
quality of life aspects and health perception. Quality of life, education level and relations-
hips are influenced by fecal (in)continence. Knowing that many patients received little 
support to find the most optimal mode of defecationregulation and and related aspects, we 
think mat optimal medical and psychosocial support will have a positive effect on the 
implications of the handicap in daily life. 
In chapter 7 it is described how parents of patients with ARM, experience the parenting 
of their child. Parents of 109 children, between 1 and 18 years (mean age 7.1 years), took 
part at the investigation. Comparison with parents of non-clinical children (without a 
physical handicap), parents of children with ARM did not experience the parenting of their 
child as more burdening. Parents of fecal incontinent children experience the parenting as 
most stressfull and parenting became even more burdening with increasing age of the child 
and if the child was a boy. Sometimes aggressive/delinquent (externalizing) behavior of 
the child is more burdening to the parents than fecal incontinence. Despite the fact that 
parents do not experience difficulties in parenting their child, they do indicate that they 
want and/or expect support with respect to ARM-specific aspects. E.g. they mention help 
with anal dilatations, taking care of the colostomy, or the fecal continencetraining of their 
child. Based on these findings, advices are proposed. 
Referring to the findings from former investigations, clinical experiences, and findings 
from the literature we developed a post-operative treatment protocol for children with 
ARM. This protocol is described in chapter 8. In consultation with pediatric surgeons, 
physiotherapists, and psychologists involved in the treatment of children with ARM, 
appointments are made about the follow-up period and frequency of visits to the outpatient 
clinic, and the length and frequency of post-operative anal dilatations. Moreover, appoint-
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merits are made about the assessment, registration, and treatment of evacuation disturban-
ces and continence disturbances. To optimalize the treatment of very difficult cases 
indications are given to indicate when children have to be introduced in the multidiscipli-
nary consultation. To improve the quality of the post-operative treatment a protocol is 
necessary. The developed protocol is meant to be a point of departure for further develop-
ment of the treatment and support of children with ARM. 
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SAMENVATTING 
Een anusatresie is een aangeboren misvorming van het anorectum (anus en endeldarm). De 
abnormale anatomie kan vaneren van een vernauwing in het anorectum tot afwezigheid 
van het anorectum gecombineerd met minder ontwikkelde bekkenbodemspieren, afwezig-
heid van sacrale wervels en verstoorde zenuwvoorziening van de bekkenbodem. Voor het 
ontstaan van een AnoRectale Misvorming (ARM) is geen duidelijke oorzaak bekend. De 
Pathogenese wordt toegeschreven aan een defect in het dorsale deel van de cloacale 
membraan waardoor de toekomstige anus op een abnormale plaats uitkomt. ARMs komen 
ongeveer bij 1 op de 3500 geboortes voor, waarbij 40-70% van deze kinderen ook nog 
andere aangeboren afwijkingen heeft. 
Afhankelijk van de ernst van de aandoening wordt de ARM, na zorgvuldig onderzoek, 
conservatief (d.w.z. zonder operatief ingrijpen) behandeld, meteen geopereerd of in een 
later stadium chirurgisch gecorrigeerd. In het laatste geval zal eerst een ontlastend stoma 
moeten worden aangelegd. Het doel van chirurgische correctie is om de abnormale 
anatomie maximaal te herstellen, zodat er een zo normaal mogelijke controle over de 
defecatie verkregen kan worden (normale zindelijkheid voor de ontlasting). Helaas zal er 
zelden een normale anatomie verkregen worden, waardoor moeilijkheden met evacuatie 
van en continentie voor ontlasting verwacht kunnen worden. Dergelijke defecatie-stoornis-
sen kunnen, evenals bijvoorbeeld meerdere ziekenhuisopnames, anusdilataties of het 
toedienen van clysma's, leiden tot problemen in het leven van alledag voor kind en 
ouders. 
Door de jaren heen zijn diverse chirurgische methodes ontwikkeld om de misvorming te 
herstellen (of om de continentie te verbeteren na de eerste operatieve correctie). Er is 
echter weinig aandacht besteed aan de ontwikkeling van post-operatieve conservatieve 
behandeling van defecatie-stoomissen bij kinderen met een ARM. In hoofdstuk 1 wordt 
uitgebreid beschreven wat een ARM is, hoe de behandeling ervan verloopt en wat de 
consequenties voor de defecatiefunctie en het leven van alledag zijn. Deze beschrijving 
dient ter illustratie van het doel van de studie. Het doel is het inzicht verkrijgen in de 
post-operatieve behandeling en begeleiding van patiënten met een ARM, het bestuderen 
van de functionele resultaten (d.w.z. de uiteindelijke vorm van zindelijkheid) na operatieve 
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correctie en het evalueren van de psychosociale consequenties van de ARM voor de pati-
ënten en hun ouders. 
Om de grote variatie in ernst van ARM en de daarbij vóórkomende andere aangeboren 
aandoeningen aan te geven, zijn beide in hoofdstuk 2 van alle 264 patiënten (141 <?, 123 
9) die tussen 1974 en 1995 verwezen zijn naar het kinderchirurgisch centrum van het 
Academisch Ziekenhuis Nijmegen beschreven. Zes procent van de patiënten heeft een zeer 
complexe ARM, 24% een complexe, 7% een intermediaire en 63% een eenvoudige vorm 
van ARM. Zevenenzestig procent van de kinderen met een ARM heeft andere aangeboren 
afwijkingen, ten gevolge waarvan 13% van alle patiënten is overleden. Andere aangeboren 
afwijkingen betreffen bij 43% van de patiënten het uro-genitale stelsel, 38% het skelet, 
15% het maag-darm stelsel, 21% hart- en vaatstelsel, 16% de extremiteiten, 15% het 
centraal zenuwstelsel, 5% de ademhalingsorganen en bij 5% betreft het andere aandoenin-
gen. Associaties zijn waargenomen bij 49% van de patiënten, waarbij het meestal de 
VACTERL-associatie betreft (d.w.z. een combinatie van aangeboren aandoeningen waarbij 
wervels, anus, hart, luchtpijp/slokdarm, nieren en ledematen misvormd kunnen zijn). Bij 
4% van de patiënten zijn syndromen en bij 2% sequenties vastgesteld. ARM lijkt bij 
jongens en meisjes even vaak voor te komen, echter bij jongens is de aandoening vaak 
complexer. De zeer complexe vormen van ARM, de zogenaamde vesico-intestinale fissu-
ren, hebben met betrekking tot de verhouding jongens-meisjes en de bijkomende afwijkin-
gen een ander patroon dan de rest van de ARM groep wat mogelijk een andere oorzaak 
voor de aandoening impliceert. 
Hoofdstuk 3 beschrijft de continentie en controle over de defecatie bij 58 volwassenen 
(mediane leeftijd 26 jaar met een range van 18 tot 59 jaar), die in het verleden geopereerd 
zijn vanwege een hoge ARM. Zeven patiënten hebben een stoma. Van de 51 patiënten 
zonder stoma reguleert 61% de defecatie zelf, 35% met behulp van clysma's of door 
regelmatig te spoelen, en 4% doet niets om de defecatie te reguleren. Bijna één derde van 
de deelnemers houdt zich aan dieetmaatregelen. Normale continentie wordt gedefinieerd 
als het hebben van 1 à 2 keer per dag ontlasting op het toilet met een normale samenstel-
ling, zonder ongewenst verlies van ontlasting tussendoor en zonder gebruik van dieet-
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maatregelen, medicijnen via de mond of anale hulpmiddelen (bijvoorbeeld clysma's of 
spoelen). Als deze definitie wordt gehanteerd blijkt geen van de patiënten 'normaal' conti-
nent Eenenveertig procent heeft een goede controle over de defecatie, 49% redelijk en 
10% een slechte controle. Van alle deelnemers, inclusief de patiënten met een stoma, blijkt 
84% tevreden met de verkregen controle over de defecatie. De mediane leeftijd waarop zij 
hun huidige manier van stoelgangregulatie verkregen, was 15 jaar (range 5 -31 jaar). 
In hoofdstuk 4 is de relatie tussen de manier van stoelgangregulatie en de hoeveelheid 
verlies van ontlasting beschreven van de groep patiënten in hoofdstuk 3. Van alle patiënten 
gaan er 16 naar het toilet na het voelen van aandrang, 15 patiënten gaan op vaste tijden 
naar het toilet, 18 patiënten gebruiken clysma's of spoelen, 2 patiënten doen niets om de 
stoelgang te reguleren en 7 patiënten hebben een stoma. Van de 51 patiënten zonder stoma 
hebben 6 nooit last van verlies van ontlasting, 39 verliezen soms een beetje en 6 verliezen 
vaak veel ontlasting. Geen enkele manier van stoelgangregulering is als de beste aan te 
wijzen. Van degenen die niets doen om de stoelgang te regelen, verliezen de meeste 
ontlasting. Toch zijn de meeste deelnemers tevreden over hun huidige manier van controle 
over de defecatie. Omdat de meesten zelf, zonder professionele ondersteuning, hebben 
moeten uitzoeken wat voor hun de beste manier van stoelgangregulatie is, vragen wij ons 
af of de gekozen manier wel de beste is voor iedere patiënt 
In hoofdstuk 5 wordt de defecatiefunctie van patiënten tussen de 3 en 19 jaar beschreven, 
die verwezen zijn naar het Academisch Ziekenhuis Nijmegen. Het percentage patiënten dat 
niet of slechts gedeeltelijk, op eigen kracht na het voelen van aandrang defeceert, en het 
percentage patiënten met ernstig of continu verlies van ontlasting is hoger bij complexe 
ARMs dan eenvoudige ARMs. Patiënten met obstipatie komen voor in het hele spectrum 
van ARM. 
Het blijkt dat patiënten geopereerd met een doorhaaloperatie niet op eigen kracht na het 
voelen van aandrang defeceren en ernstig of continu verlies van ontlasting hebben. 
Vergelijkbare patiënten die met de 'Posterior Sagittal AnoRectoPlasty' (PSARP) geope-
reerd zijn hebben een betere defecatiefunctie. Dit blijkt uit het feit dat in deze groep wel 
patiënten met voorkomen die op eigen kracht na het voelen van aandrang defeceren en er 
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patiënten worden waargenomen die geen of slechts minimaal verlies hebben. 
Geconcludeerd wordt dat in het algemeen geldt dat naarmate de ARM minder ernstig is de 
verwachting ten aanzien van de functionele resultaten beter is. Bovendien lijkt de PSARP 
techniek tot betere functionele resultaten te leiden dan de doorhaal operaties. Bij patiënten 
met vestibulaire fistels lijkt de PSARP vergelijkbare resultaten op te leveren als de 
transpositie. Uit deze serie kunnen we geen conclusies trekken over wat de beste techniek 
is voor de behandeling van de perineale fistel. Patiënten met de eenvoudigste vormen van 
de de ARM verkrijgen de beste functionele resultaten. Voor deze vormen van ARM lijken 
de anoplastiek en anale dilataties uitstekende technieken om deze afwijking te corrigeren. 
Hoofdstuk 6 beschrijft de resultaten van de studie naar de kwaliteit van leven bij de 
volwassenen beschreven in hoofdstuk 3. Werk, vrijtijdsbesteding en familie-omstandig-
heden blijken niet wezenlijk te verschillen van de gemiddelde Nederlandse bevolking. 
Daarentegen is het opleidingsnivo bij de deelnemers wel lager dan dat van de gemiddelde 
bevolking, evenals het algemene gezondheidsbeleven. Bovendien voelt 12% zich sociaal 
beperkt door de handicap en heeft 24% nog nooit een langdurige relatie gehad. Van 
deelnemers met een langdurige relatie merkt 43% op dat de handicap wel eens storend is 
binnen de relatie. Bijkomende afwijkingen blijken geen invloed te hebben op de kwaliteit 
van leven en het gezondheidsbeleven. Kwaliteit van leven, opleidingsnivo en relaties zijn 
gerelateerd aan (in)continentie voor ontlasting. Gezien het feit dat de deelnemers weinig 
steun hebben gehad met het vinden van een goede manier om hun stoelgang te reguleren 
en alles wat daar mee te maken heeft denken wij dat goede medische en psycho-sociale 
ondersteuning een positieve invloed zal hebben op de implicaties van de handicap in het 
dagelijkse leven. 
In hoofdstuk 7 is beschreven hoe ouders van patiënten met een ARM de opvoeding van 
hun kind ervaren. Ouders van 109 kinderen, tussen 1 en 18 jaar (gemiddelde leeftijd 7,1 
jaar) namen deel aan dit onderzoek. Vergeleken met ouders van kinderen zonder een 
lichamelijke aandoening (niet-klinische kinderen) blijken ouders van kinderen met een 
ARM de opvoeding van hun kind niet als méér belastend te ervaren. Binnen de groep 
kinderen met een ARM blijken ouders van incontinente, oudere kinderen en vooral bij 
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jongens de opvoeding wel als meer belastend te ervaren. Soms is aggressief/delinquent 
(extemaliserend) gedrag bij het kind meer belastend voor de ouders dan de incontinentie 
voor ontlasting. Ondanks het feit dat ouders geen stress ervaren met betrekking tot de 
opvoeding van hun kind geven zij wel degelijk aan hulp te willen en/of te verwachten bij 
specifieke problemen. Genoemd worden onder andere hulp bij het dilateren, de stomazorg 
of hulp bij de zindelijkheidstraining. Naar aanleiding hiervan is een aantal aanbevelingen 
voor de praktijk opgesteld. 
Naar aanleiding van de bevindingen uit de vorige hoofdstukken, ervaringen uit de 
klinische praktijk en op basis van recente literatuurgegevens is een post-operatief protocol 
voor de behandeling van kinderen met een ARM opgesteld. Dit protocol is beschreven in 
hoofdstuk 8. Door kinderchirurgen, psychologen en fysiotherapeuten zijn afspraken 
vastgelegd over de periode en frequentie van poliklinische follow up en de duur en 
frequentie van post-operatieve anale dilataties. Bovendien zijn afspraken gemaakt over het 
vaststellen, registreren en behandelen van evacuatie- en continentiestoomissen. Ter optima-
lisering van de behandeling van de moeilijke gevallen zijn richtlijnen opgesteld om aan te 
geven wanneer patiënten in aanmerking komen voor inbreng in een multidisciplinair 
overleg. 
Voor het verbeteren van de kwaliteit van de post-operatieve behandeling is een protocol 
onontbeerlijk. Het hier ontwikkelde protocol dient als uitgangspunt voor verdere ontwik-
keling van de post-operatieve behandeling en begeleiding van kinderen met een ARM. 
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Pediatric surgeon: O A O B O C O D 
f - ^ веГесиЙон diary *$?*) f - ^V •* -фЗшШІ...
 ч
-.
!
"7,5' ) 
О not performed О not performed 
judgement by doctor 
Date of Investigation:../../.. 
rectal esa«hiÄttan. , ) 
-••M·:.' . >.....>^.i ».-asi .iS 
О unnecessary 
О child was not co-operative 
С loss of feces ) ( evacuation ) ( abdomen ) ( scybala ) 
О 1 none О 1. surely sufficient О not distended О no 
О 2. little О 2. probably sufficient 
О 3. middle О 3. doubtful О distended 
О 4. rather often О 4. probably insufficient 
О 5· often О 5. surely insufficient O yes 
Гі
а
Г\;с-"Й№й|еввоя'· ,ví< j 
Q Μ UMIDI IMBUII LIMyiUMILINIIJIIÇ jfemariö about tb* AÌttfe; 
f stenosis) (retention) (consistency) 
О no О no O unjudgeable 
О liquid 
О little О soft/normal 
Oyes 
O negar O yes О firm 
nr. 
On children < 1 year of age. check for stenosis whh ablegar 
О none 
О stool softeners 
О oral bowel stimulating medication viz.,... 
О rectal bowel stimulating medication viz., ... 
О mechanical: enemas 
О mechanical: bowel irrigations 
frequency:... 
frequency:... 
frequency:... 
frequency:... 
frequency:... 
frequency:... 
с 
Start from the defecauc-n diary, confirmed by 
physical examination and rectal investigation by 
the pediatric surgeon. If there is a docrepaney, 
μα fut m additional diagnostics. If there is no 
diary, fill out the judgement of the doctor 
constipation: 
О none (1,2) О mild (3,4) 
loss of feces: 
О none (1) О mild (2,3) 
U severe (S) U need more diagnostics 
\J severe (4,5) w not of importance yet 
О according to protocol: 
CONSTIPATION 
С So OBS RBS Men МЫ 
1 
2 
1 
2 
3 
4 
1 
2 
3 
4 
5 
6 
1 
2 
3 
1 
2 
3 
L 
1 
LOSS OF FECES 
OBS RBS Men 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 
МЫ 
DILATATIONS 
D(<lyr) 
1 
3 
5 
7 
2 
4 
6 
8 
**-' more investigations viz., plain abdominal radiography, rectography, passagetime measurement, other 
^-' other, viz.,... 
r шаге lnic>rmatEo& «ed ройсу ? 
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DIARY 
This diary is meant to be a reminder for the defecation pattern of your child. The 
physician will ask for this diary when you visit the outpatient clinic (OPC). Unless agreed 
upon otherwise, please fill in this diary one week before visiting the OPC. 
Below it is described how the diary has to be filled out. If you have any questions please 
call 024-3614560. 
EXAMPLE 
Date: 
a. Medication: no/yes, i.e.... at.... o'clock. 
Here please fill whether your child had medication today. If so, the kind and amount of 
medication and the time that the medication was given. 
Time: 
night, 
until rise 
morning 
(from 
breakfeast) 
afternoon 
(from 
midday 
meal) 
evening 
(from 
evening 
meal) 
Stools: 
much - middle -
little - smear -
nothing 
Consistency: 
hard - solid -
soft - thin 
IDI 
pants -
diaper 
toilet -
potty 
Remarks: j 
Of every defecation your child had, fill in at night, morning, afternoon, or evening 
(depending on what is relevant) one of the possibilités, given above in the column. At the 
column in, put a cross in the column pants/diaper or in the column toilet/potty. Nota bene: 
it is of importance to use the same words as described above in the column!! 
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A. Dietary recommendations in case of constipation (= a delayed stools) 
in children between 0 to 6 months with an anorectal malformation 
In case of infants, it is important to check several points of their diet before changing it. 
Check especially: 
the amount of water added to the food during preparing. 
the number of level spoonfools of food. 
In case of delayed stools, you may: 
add water to each bottle of food, or 
give the child a few teaspoons with juice of oranges, tomatoes or plumbs, or a 
mash of plumbs. 
B. Dietary recommendations in case of diarrhoea in children between 0 
to 6 months with an anorectal malformation 
In case of mild diarrhoea, it is important to check if the intake of liquids is sufficient. 
Therefore it is adviced to: 
dilute the formula with some extra water upto one-half food one half water. 
after 1 to 2 days, dilute the formula upto two-third food and one-third water. 
thereafter, feed the child normally without diluting the formula. 
If the above mentioned advice is ineffective or has only minimal effects, then switch to 
easier digestable food. E.g. nutrilon lightlactose or farilon (= sour milkfeed). 
In case of severe diarrhoea it is important to feed the child water as well as salt. The 
most efficient way to do it is to dilute a sachet of Oral Rehydration Salts (ORS) in water 
(1 sachet in one-half a litre of water) and let the child drink this in small amounts. 
The first day, it is adviced to give the child only the solution of salt and water without 
any food. 
In case of severe diarrhoea, do not feed the child fruit or vegetables. When the stools 
return to a normal composition, you may start to offer these nutrions to your child again. 
ORS is obtainable at the pharmacy. Please, do also inform the child's physician. 
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С. Dietary recommendations in case of constipation (= a delayed stools) 
in children between 6 to 12 months with an anorectal malformation 
When your child suffers from constipation, it is important to pay attention to some 
nutritional aspects: 
nutritional fibers 
liquids 
NUTRITIONAL FIBER 
This is a crude fiber of plants, that can be found in the cellular walls of vegetable 
products. Nutritional fibers are indigestible, but are very important for optimal functioning 
of the large intestines. When we ingest too little nutritional fibers, our stools may be 
delayed. Therefore, it is of interest to ingest sufficient nutritions containing these fibers. It 
is also important to drink sufficient liquids. Nutritional fibers attract fluids and stimulate 
the intestines. In this way, the volume of the feces increases and the consistency becomes 
soft. This may improve daily stools. Nutritional fibers can be found especially in: 
brown bread, crude binders 
vegetables 
fruit or unsieved fruit juice 
LIQUIDS 
It is of great importance to drink sufficient liquids. Advisable is: 
children < 1 year of age: 0,75 to 1,00 litre a day. E.g. by drinking tea, water, (follow-
up-) milk, fruit juice, lemonade or rose-hip sirup. 
children 1 to 6 years of age: at least 1 litre a day; e.g. broth, mineral water, vegetable 
juice, buttermilk. 
children > 6 years of age: 1 to 1.5 litre a day (= 5 to 8 cups) 
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For all ages, it is advisable to spread the meals throughout a day. Furthermore, it is of 
importance that a child (if ready for it) takes enough time to go to the toilet and does not 
postpone defecation. For children, 6 years and older, we explicitly advice: 
to spread the meals throughout a day i.e. 
* use 3 meals a day 
* do not skip breakfeast 
* take ample time for each meal 
take care of sufficient physical exercise 
take enough time to go to the toilet and to do not postpone defecation 
NUTRIONS CONTAINING HARDLY ANY NUTRITIONAL FIBERS ARE: 
white bread, French sticks, rusk, white rice, rice flour i.e. all refined products. 
Use these products as little as possible! 
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EXAMPLES OF FOODSTUFFS CONTAINING MANY NUTRITIONAL FIBERS FOR SEVERAL 
AGES OF THE CHILD ARE: 
Fruit 
Vegetables 
Porridge 
Bread 
Snack 
Yoghurt, 
custard 
Sandwich 
rulings 
Rice, dough-
goods, pulses 
6 to 12 months of age 
all kinds of fruit (if possible contai­
ning the skin), dryed or soaked 
subtropical fruits like plumbs, apri­
cots or raisms 
all kinds of vegetables 
of wholemeal cereals 
if you introduce bread, use brown 
or whole wheat bread rather than 
white bread 
wholemeal or wheat biscuits, honey 
cake, currant cake or raisin cake 
-
-
-
1 to 6 years of age 
plus figs 
the same 
plus semuhna 
plus bread of wholemeal, currants, 
raisms or wholemeal knackebrod, 
wholemeal rusts 
plus evergreen, switch, mueshcake 
with muesli, cruesh, cereals, bran 
It is also possible to mingle these 
fibers with milk or fruit juice Use 
maximally 1 small spoon a day If 
necessary, consult the physician 
about the amount that may be 
used per day 
peanut butter, paste of nuts, vege­
table salads 
-
> 6 years of age 
the same 
the same 
the same 
the same 
plus nuts, peanuts 
the same 
the same 
unpolished псе, wholemeal 
macaroni, wholemeal spag­
hetti, brown or white beans, 
green peas, marrowfats, 
lentils 
In case of any questions, please contact the childs' physician or dietician. 
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Recommendations for toilet training concerning children with anorectal 
malformations between 2 to 4 years of age 
Just as in children without anorectal malformations it is also important to start with toilet 
training with your child. It rather depends on the severity of the malformation and on 
possible additional handicaps whether it is reasonable to expect completely normal, or 
only partial (fecal) continence of your child. 
The expectations for children with low anal atresia are generally favourable. However, in 
children with high anal atresia it will often be a matter of trial and error as to whether 
some form of fecal continence will be obtainable. We will return to this subject later. 
Even, when your child is still young, you can start with some simple ideas of normal toilet 
training, if you have not started yet. 
In summary, the advice is: 
try to start to get your child used to the potty, especially at those moments when a 
wet or filled diaper is expected. 
for this purpose try to choose some quiet moments throughout the day, preferably 
after a meal or during a coffee break or tea break. Favourable moments for taking a 
pee may be immediately after the afternoon nap. For defecations, the time after a 
meal is preferable. Then, the chance of defecations may be greatest because of the 
opportunity to utilize the so-called defecation reflex (i.e. increased activity of the 
intestines after a meal). 
in order to make a habit of the toilet behavior, try to introduce a certain daily 
schedule with the potty on more or less fixed moments. 
try to make potty training a positive experience. Praise the child or give small 
rewards when (s)he succeeds in producing something on the potty. In this way the 
child may understand the intentions. 
learning to pee is often easier than learning to poop. As soon as your child starts to 
understand the relationship between the potty, to pee, and to poop and co-operates, 
you gradually can increase the number of potty times to 5 or 6 times a day. Howe-
ver, when you notice that your child is not ready for potty training e.g. because (s)he 
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protests, stop with the training and start again a couple of months later. Try to avoid 
struggling with your child about using the potty or using the toilet 
children who can feel the urge will indicate that they have to go to the toilet For 
some children this will be during a meal. Give them the opportunity to go to me 
toilet or to sit on the potty immediately, because children with an anal atresia cannot 
postpone defecations. S(he) needs to go in a hurry. 
If the child is a boy, teach him to pee while he is sitting and not while he is stan-
ding. If it is possible for him to become continent for feces, you will still be able to 
learn him to pee while standing. 
Sometimes the training will be problematic: 
it is possible that the training for the pee will be succesful, but the training for the 
stools is only partially successful or even unsuccesful. 
This can happen in children with so-called high anal atresia, or in children with 
constipation problems. One of the reasons might be that the child cannot perceive the 
urge to defecate very well. And why should (s)he squeeze then? Another reason 
might be that the child does not know what squeezing is. In the latter case, a more 
specialized support might be the obvious step to take. For example, to teach the child 
to get control of the weak points of its body as much as possible, (e.g. by extra 
exercises) 
for children who appear to do not feel the urge to defecate, but who have stools on 
the potty or toilet successfully, it will be sensible to maintain set times for their 
defecation regulation also as they grow older. In preference, choose these moments 
after a meal. At that time, the defecation reflex, when existing, is used optimally. 
Moreover, you do not have to disturb your child while (s)he is playing. Do not ask 
your child to visit the toilet more often than three to four times a day. For young 
children this might even be too often and evokes resistance. Disregard the times 
without stools. 
another problem might be that you have the feeling that your child could become 
continent for urine, but pees in the diaper which (s)he is wearing for the stools. Or 
that your child does not want to cooperate at all. And what next? 
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In short, if there are any problems with potty training, discuss them with the pediatric 
surgeon. Together you can decide whether it might be useful to consult other specialists 
from the medical team, for example psychologists or physiotherapists who focus on caring 
for children. 
We wish you good luck. 
On behalf of the team, 
Agnes Brugman-Boezeman, 
child-psychologist 
oktober 1993 
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SCHEDULE FOR DILATATIONS 
^ • í s iW 
^ „ « ^ ^ І ^ Ц Д « « * * . : , ^ ^ ; 
D-¿\ 
* dilatations with hegars (pediatric surgeon) 
* check if tbc instructions were understood 
* daily dilatations with dilastom (parents) 
follow-up after 2 weeks 
4 
I 
' Sas 
* daily dilatations for 6 weeks to 3 months 
* if hegar 12 passes easily, decide to closure of the 
colostomy 
follow-up after 4 weeks 
\ 
Γ>4\ 
after closure of the colostomy: 
daily dilatations with dilastom (parents) 
follow-up after 2 weeks 
^ ¿ • ^ Ц Й ^ Г ^ І ; - ^ ^ ^ ^ 
/¡•••Λ,Ρ..^. . . .y-.^.-.v 
* daily dilatations with dilastom (parents) 
follow-up 1 month 
D-o\ 
* every other day dilatations with dilastom 
(parents) 
follow-up 1 month 
D ^ \ 
~г>а\ 
* once a week dilatations with dilastom (parents) 
follow-up 1 month 
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C-l 
follow-up after anoplasty 
age 0 - 4 yis : 6 months 
age 5 - 6 yrs : 12 months 
age 7-12 yrs: 24 months 
age 13 -18 yrs: if necessary 
follow-up after PSARP 
age 0 - 4 yrs : 3-6 months 
age 5 - 6 yrs: 6 months 
age 7-12 yrs: 12 months 
I t 
C-2 
dietary recommendations 
follow-up 
age < 1 yr 1 week -1 month 
age ¿ 1 угті - 6 months 
(if possible by phone) 
I 
So-1 
stool softeners 
age 6 yrs: replace stool 
softeners by fibers 
follow-up 2 weeks 
So-2 
continue stool softeners 
instruction to change 
medication if diarrhoea arises 
follow-up 4 weeks 
So-3 
strive for at least 1 normal 
defecation a day 
continue stool softeners at least 
until toilet training 
follow-up according to C-l 
I 
So^ » 
increase the amount of stool 
softeners stepwise until 
maximum 
follow-up 4 weeks 
1 
So-4\ 
* cleaning of the rectum (#) 
* maxunum amount of stool 
softeners or fibers 
follow-up 4 weeks 
4 
1 
4c№toibB;C-
# cleaning the rectum by 1 micro-enema (sodiumlaurylsulphoacetate/sodiumcitrate/sorbitol); if not empty then 
a sodiumphosphate enema; still retention then leaving 10 ml of oil; still insufficient leaving oil again or 
multidisciplinary consultation to determine whether to start bowel irrigations. 
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SCHEDULE FOR CONSTIPATION 
Χ^^ΐ^,..,Α...Γ..ν,·:?ί·:^.-..·.4..?...4ί..·:\·:..^.^...^..-:.·:.ί.·: Г..ч.\ч..^ .?....Х>..^ ·:^ ...^  Λί. .:-••• Λ..'λ* ι..:?/·':·*·: 'V'^^v 
_L 
RBS-l 
* stool softeners 
* rectal bowel stimulating 
medication: every other day 
follow-up 2 weeks 
So-2 
t 
RBS-2 
* stool softeners 
* rectal bowel stimulating 
medication: every other day 
follow-up 6 weeks, next 
follow-up 3-6 months 
У—V 
RBS-3 
* stool softeners 
* decrease frequency of rectal 
bowel stimulating medication 
follow-up 3-6 months 
У—4. 
Men-1 
stool softeners 
enemas: every other day 
follow-up 2 weeks 
Men-2 
* stool softeners 
* enemas: every other day 
follow-up 6 weeks, next 
follow-up 3 - 6 months 
Men-3 > 
* stool softeners 
* decrease frequency of enemas 
follow-up 3-6 months 
«valuation/«msultetìoa ^ 
< 
МЫ 
temporary bowel irrigations 0 
At 2 years of age transfer to the same level in schedule B. 
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SCHEDULE FOR CONSTIPATION 
. ^ • ^ л . . . . . I? . . . l·...-.^^. ..V.-.-.W: . . . . ^ 
± 
OBS-1 
* stool softeners 
* oral bowel stimulating 
medication: every other day 
follow-up 2 weeks 
OBS-2 
* stool softeners 
* oral bowel stimulating 
medication: every other day 
follow-up б weeks 
So-2 
t 
OBS-3 
* stool softeners 
* decrease frequency of oral 
bowel stimulating medication 
follow-up 3 - 6 months 
Τ 
OBS-t 
* stool softeners 
* oral bowel stimulating 
medication: every other day 
follow-up 2 weeks 
Γ OBST\ 
* stool softeners 
* oral bowel stimulating 
medication: every other day 
follow-up б weeks 
OBS-6 
* stool softeners 
* decrease frequency of oral 
bowel stimulating medication 
follow-up 3-6 months 
τ 
Ϊ 
f RBTI\ 
* stool softeners 
* alternate oral and rectal 
bowel stimulating medication 
each day 
follow-up 2 weeks 
RBS-2 
* stool softeners 
* alternate oral and rectal 
bowel stimulating medication 
each day 
follow-up б weeks, next 
follow-up 3-6 months 
1 
RBS-3 
* stool softeners 
* decrease frequency of rectal 
bowel stimulating medication 
follow-up 3-6 months 
Τ 
:«**Ьш№т. / «ftsaftatìoe 
Л 
Men-1 
* stool softeners 
* enemas: every other day 
follow-up 2 weeks 
Men-2 
* stool softeners 
* enemas: every other day 
follow-up б weeks, next 
follow-up 3 - б months 
Men-3 
stool softeners 
decrease frequency of 
enemas 
follow-up 3-6 months 
' evahmtìoB / «OBseltetìea 
< 
МЫ 
temporary bowel irrigations 
ι/ 
At 5 years of age transfer to the same level in schedule C. 
In case of RBS in schedule В transfer to Men in schedule C. 
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SCHEDULE FOR CONSTIPATION 
^ ^ ^ Н ь м ? Й & < ^ ^ 
•Ì^S^l·:4 « • ^ - ' ^ 
^>>>- · d . 
f OBS-f 
* stool softeners/fibers 
* oral bowel stimulating 
medication: every other day 
follow-up 2 weeks 
OBS-2 
* stool softeners/fibers 
* oral bowel stimulating 
medication: every other day 
follow-up б weeks 
So-2 
_ L _ 
Τ 
OBS-3 
* stool softeners/fibers 
* decrease frequency of oral 
bowel stimulating medication 
follow-up 3-6 months 
4 J 
OBS^t 
* stool softeners/fibers 
* oral bowel stimulating 
medication: every other day 
follow-up 2 weeks 
OBsT\ 
stool softeners/fibers 
oral bowel stimulating 
medication: every other day 
follow-up б weeks 
OBS-6 
* stool softeners/fibers 
* decrease frequency of oral 
bowel stimulating medication 
follow-up 3-6 months 
«vamatfatt/ioBïaltarîoe 
л Meni 
* stool softeners/fibers 
* enemas: every other day 
follow-up 2 weeks 
' Меп-гЛ""
-
* stool softeners/fibers 
* enemas: every other day 
follow-up 6 weeks, next 
follow-up 3-6 months 
Men-3 
* stool softeners/fibers 
* decrease frequency of enemas 
follow-up 3 - 6 months 
: «rahiatkiB J? coasaltatU» ' 
; surgeon, { 
МЫ 
^(temporary) bowel irrigations 0 
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SCHEDULE FOR LOSS OF FECES 
• • - " ."і.^ —ч .•....-.¿?>.....?..·. •4ί.....^...^...Λή...>.....ΐ.4ίχ...Α^·Αν
ι
^.>...λ.ί^.^
ι>
.^^..>.4Λίί.,;.>.>[...>..4.ί..>..':. 
_L 
L-l 
I * recommendations for defecation behaviour 
\_ follow-up 1 month 
i*Uivk і іпішшіцп lll4l.l|ll.ltlllLinl.ll.UI 
I OBS-1 
* oral bowel stimulating medication: every other 
day 
follow-up 1 month 
OBS-2 
* oral bowel stimulating medication: every other 
day (maximally 1 year) 
follow-up 3 months 
OBS-3 
* oral bowel stimulating medication: once a day 
follow-up 1 month 
OBS-4 
* oral bowel stimulating medication: once a day 
(maximally 1 year) 
follow-up 3 months 
f RBS-1 λ / RBS-2 > 
* rectal bowel stimulating medication: every other day * rectal bowel stimulating medication: every other day 
I follow-up 1 month J V follow-up depending on age (see C-l) J 
_T 
f RBS-3 Λ ( RBS^ 
* rectal bowel stimulating medication: once a day * rectal bowel stimulating medication: once a day 
V follow-up 1 month J V follow-up depending on age (see C-l) 
ч
 · ·
ί
 · · ' · " · · • ·" 
Men-1 
* enemas: every other day 
follow-up 1 month 
Men-3 
* enemas: every day 
I follow-up 1 month 
Men-2 
* enemas: every other day 
follow-up depending on age (see C-l) 
• 
Men-4 
* enemas: every day 
follow-up depending on age (see C-l) 
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DANKWOORD 
"Van de pot naar de wc, gaat één twee hupakee." 
Uit "Anne", H. van Veen 
Het bovenstaande regeltje lijkt zo vanzelfsprekend, maar geldt helaas niet voor iedereen en 
al helemaal niet voor de mensen die geboren zijn met een anorectale misvorming. Wellicht 
is dit proefschrift een aanzet tot een betere stoelgangregulatie voor patiënten met een 
anorectale misvorming of in ieder geval tot een betere omgang met het defecatieprobleem 
voor de mensen met deze aandoening zélf en voor hun omgeving. 
Bij de totstandkoming van dit proefschrift zijn een aantal personen nauw betrokken 
geweest, die het verdienen om op deze plaats met name bedankt te worden. 
Allereerst alle deelnemers aan het onderzoek de volwassenen, de kinderen en hun 
ouders en de patiëntenvereniging, zónder jullie geen proefschrift vóór jullie, bedankt! 
Paul Rieu, dank voor al je geïnvesteerde schaarse (vrije) tijd, jouw bijdrage was groot. 
Mijn loftrompet voor jouw gedrevenheid voor de kliniek en voor het wetenschappelijk 
onderzoek. 
Prof. Dr. C. Festen, ook u verdient hier een woord van dank. U gaf mij de stimulans 
en de gelegenheid om te promoveren en het was bewonderenswaardig hoe u iedere keer 
weer, ondanks al uw drukke bezigheden, mijn manuscripten binnen zeer korte tijd gelezen 
had. 
Prof. Dr. P. Bierkens, u ben ik zeer erkentelijk voor het feit dat u mede promotor 
wilde zijn. 
Agnes Brugman-Boezeman, jouw kennis en ervaringen en kritische kijk op de zaak 
leidde vaak tot nuttige discussies en daarmee tot verbeteringen van de stukken, waarvoor 
dank. 
Maaike van Kuijk, ook jij bedankt voor jouw bijdrage vanuit de psychologische hoek. 
Marlou Essink en Perijn Verhey, jullie fysiotherapeutische kennis en ervaringen bij de 
behandeling van patiënten met een ARM (zelfs de kleintjes) zijn verwerkt in het proef-
schrift. Dank voor de prettige samenwerking. 
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Luc Robbrocckx, jouw inbreng en expertise bij de opzet en bewerking van het 
onderzoek naar de opvoedingssituatie heb ik zeer gewaardeerd. Bedankt voor de heldere 
en praktische visie. 
René Severijnen en Frans van der Staak, dank voor het feit dat jullie een "indringer" 
duldden bij de behandeling van jullie patiënten. 
Lizet, Doortje, Nicole en Petra, de koffie- en theepauzes en de lunches met jullie én 
met de dingen van alledag waren zeer gezellig en zorgden voor een aangename afwisse-
ling. 
Dr. B. Hamel, bedankt voor de klinisch genetische bijdrage aan hoofdstuk 2. Ik weet 
nu wat een associatie, sequentie en syndroom zijn. 
Dr. P. Wels en Lex Bouts, dank voor de bijdragen aan hoofdstuk 7. 
Poliverpleegkundigen, het was vaak aangenaam vertoeven bij jullie. 
Alle kamergenoten die ik in de loop der tijd heb "versleten", dank voor jullie gezellige 
aanwezigheid. 
Mijn ouders, broer(tje)s, zussen(jes) en vrienden, ook enorm bedankt voor jullie 
betrokkenheid, luisterend oor en sociale support 't Is af! 
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STELLINGEN 
behorende bij het proefschrift: 
ANORECTAL MALFORMATIONS: IMPLICATIONS FOR PATIENTS AND PARENTS 
Elly Hassink 
1. Een anorectale misvorming komt zelden alleen, (dit proefschrift) 
2. Om bij incontinentie voor ontlasting het verlies van ontlasting te voorkómen is het 
waarschijnlijk verstandiger om te leren het rectum tijdig te ledigen dan de ontlas-
ting op te houden, (dit proefschrift) 
3. De behandeling van anorectale misvormingen is een post-operatieve uitdaging voor 
de operateur, (dit proefschrift) 
4. Alle patiënten met een anorectale misvorming continent! Die vlieger gaat helaas 
niet op. (dit proefschrift) 
5. Voor veel patiënten met een anorectale misvorming is obstipatie minstens een even 
groot probleem als incontinentie, (dit proefschrift) 
6. De opvoeding van kinderen met een anorectale misvorming geeft hun ouders geen 
extra belasting, (dit proefschrift) 
7. Dat obstipatie een veel voorkomende klinische klacht is, maar een slecht gedefi-
nieerde set van klinische symptomen kent, komt onder andere doordat moeilijk te 
definieren is wat "normaal" is. 
F. Agachan et al. Dis Colon Rectum 1996; 39:681-685 
8. Het lichaam is het trefpunt tussen mijzelf en al mijn eigenschappen en eigenaardig-
heden én tussen deze eigenaardige persoon en zijn wereld. 
C.C.F. Gordijn. Bewegingsonderwijs. 
Bosch en Keuning, Baam 1961 
9. Ooit zullen we misschien begrijpen waarom mensen ziek worden, genezen blijft 
moeilijker dan we zouden wensen. 
Karin Spaink, Het strafbare lichaam. 
De Balie, Amsterdam 1992 
10. Bewegingswetenschappen: 'Keep on moving!' 
M. Frings-Dresen et al. TSG 1997; 5:263 
11. Het verdient aanbeveling om eens te bestuderen in hoeverre adviezen voor gedrag 
en techniek verstopping van het nederlandse wegennet zou kunnen verbeteren. 
12. Behalve slagvaardigheid komen bij zowel volleybal als bij wetenschappelijk onder-
zoek ook techniek, tactiek en teamgeest zeer van pas. 
13. De weg van de minste weerstand is lang niet altijd even makkelijk. 


